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FLAKING 


FLOW DIAGRAM 
FOR COOLING AND FLAKING 


RECYCLE LINE 


SUPPLY 
TANK 
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TO GRINDERS 


VOTATOR 
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PRESSURE 
CONTROL VALVE 
‘eelele-y pi Melted compound is pumped through VOTATOR 
‘elthi Heat-transfer Apparatus where it is supercooled 
in less than a minute, and deposited on a mov- 
ing metal belt...While on the belt, solidification 
is completed, and ribbon of compound is then 
flaked off at the end of the belt 


® 
Controlled supercooling with Voater Heat-transfer 
Apparatus produces better crystal structure 





NEW PROCESS for flaking fused crystalline solids employs 
VOTATOR* Heat-transfer Apparatus for continuous a” 
° ° ° . ° t 
supercooling under precise mechanical control. Applications GIRDLER DESIGNS processes and plants 
include DDT and similar compounds (methoxychlor), which GIRDLER BUILDS processing plants 
on cooling from the melted state supercool to a marked degree. GIRDLER MANUFACTURES processing apparatus 
The VOTATOR Heat-transfer Apparatus supercools them to 
a slush or semi-solid. VOTATOR DIVISION: 
This automatic continuous process permits very accurate _ Gaenp any CEEEs OH Ponatty 
: ; ory Continuous Processing Apparatus for... 

control of crystallization temperature and other solidifying 

af ‘ : ‘ ; Ifati ccati 
conditions. As a result, the flaking material has a uniformly aoe ee mer orgaes 
fine crystal structure with excellent grinding properties. With- Controlling Heat Crystallization Paraffin Wax 
out such continuous, positive control, crystallization can be of Reaction Polymerization — Synthetic Wax 
ded we b d diffi l Emulsification Textile Size Resins 
retan ed, or the flakes can ecome waxy an - icu ct to Sulfonation Shaving Cream = And other Products 
grind properly. The system is completely enclosed, eliminating 
danger to personnel from toxic compounds. Automatic opera- 
tion reduces labor requirements and 


permits efficient operation at various pro- the GI RDLER 
duction rates. Company. 


VoTATOR Heat-transfer Apparatus can 
° ° . ‘ A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
improve efficiency and product quality in LOUISVILLE 1, KENTUCKY 


many processes such as listed. Write for VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 
copy of Heat Transfer Data Book. GAS PROCESSES DIVISION: New York, Tulsa, San Francisco 


*VOTATOR Trade-Mark Reg. U.S. Pat. Off. In Canada: Girdler Corporatipgn of Canada Limited, Toronto 
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annual review and forecast: page 157 


For the 32nd Time 


This year, for the 32nd time, we’re 
publishing our annual “review-and- 
forecast” report. You'll find it in this 
issue as Setting the Pace. 

Times have changed a lot since we 
started the series in 1924. So have our 
reports. This year, for instance, you’ll 
see two major changes: 

¢ Technology has been given the 
lion’s share of attention as an 8-page 
roundup of major developments and 
trends in theory, equipment, processes, 
unit operations, engineering  eco- 
nomics. 

¢ Industry-commodity surveys, a 
part of our annual reviews for years, 
have been dropped from the report 
itself. Instead, these will appear in 
our regular Economics department 
throughout the year. This makes them 
more timely and more useful. 

We're sure you'll like these two 
changes: more emphasis on technology 
in our annual reviews, industry-com- 
modity roundups every month in 
Chemical Economics.—yjrc 


... Technical progress sets a fast pace this 


year and for years ahead. 

That’s why we take a hard look at tech- 
nological trends in this annual roundup of 
what’s happening in unit operations, 
processes, equipment. Here you'll find an 
interpretative rundown on automation, ma- 
terials handling, radiation chemistry, high 
temperatures, ion exchange and many other 
expanding technical frontiers as well as 
trends in capital expenditures, national 


legislation, supply and demand. (p. 158) 
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New heat transfer curves save time. 
You can use these new performance 
curves instead of trial-and-error to find 
heating surfaces, to predict the effect of 
fouling on efficiency, to determine amount 


of fouling at any time. (p. 187) 


13 ways to solve packing problems. 
If abrasive liquids chew away your 
pump shafts and packing, here’re 13 prac- 


tical tips to help you. They’re from an 


ws 
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engineer who’s spent years specializing in 


process pumps and their troubles. (p. 183) 
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New look at price-volume ratio. 

Can you predict how the price of a 
chemical will affect its production rate— 
and vice versa? An engineer digs deep into 
the data, develops a new correlation to 


help engineers and management. (p. 180) 
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What cost for rubber-lined vessels? 


Here are curves to help you estimate 
costs of rubber-lined tanks. and pressure 
vessels. Data are based on 51 vessels bought 
by Dow over 8 years. Another in CE’s 


“equipment costs” series (p. 191) 
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Really want to be an engineer? 

In a rut? Lost sight of your goals? 
Down in the mouth because more oppor- 
tunities don’t come your way? Then it’s 
time to read this refreshing bit of advice 


from veteran engineer Don Keyes. (p. 212) 
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WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


Pechiney Urea Makes Its Bow 
To Figure Condenser Costs 


Gas Separation Turns to Fluidization 


Score Two More For Catalytic Hydrogenation. . 124 


Get the Most Out of Waste Disposal 
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Synthetic Felts for Filtration 


Index to this month’s new chemicals 
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HOW TO BE A FILTRATION EXPERT 


Bird Continuous Centrifugal 
Solid Bowl Filters 


Bird Pressure Filters 


Bird-Young Continuous 
Vacuum Filters 


Bird Continuous Centrifugal 
Screen Filter 


Bird Suspended Centrifugals 


AND NOW, the new Bird- 
Prayon Continuous Rotary, 
Vacuum, Horizontal Filter : The Bird Research and Development Center 
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PORCELAIN ENAMEL ° 
«ss 














a new concept in building 
materials for the Chemical Industry, 
with the strength of steel, the hard, 
bright protective qualities of porcelain. 
Durable and maintenance-free... 
impervious to dirt, rust, and chemical 
fumes...ideal for frameless units of your 
plant or as an industrial wall liner. 


Load-Bearing Walls + Load-Span Decking 
Curtain Walls 


We are prepared to design and manufacture 
to your specifications. Write today! 








Sega eS ROR pee V cesT 





For further information write: 


Avoncraft Div. 
P. O. Box 1030 
New Orleans 8, U. S. A. 


Name 
Address 
City State 
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Base for supporting refinery tower, provided 
with Grinnell Spring Hangers for flexible 
support. 


Grinnell Spring Hangers on large vessel 
of catalytic cracking unit in oil refinery. 


Induced draft duct and blower in power 
station. Operates at about 500°F. Sup- 
ported by Grinnell Spring Hangers. 


To support loads 


that won’‘t stand still... 


GRINNELL PRE-ENGINEERED 
SPRING HANGERS 











ma 
D 





There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches. Shock and vibra- 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 
sible serious trouble at terminals. 


Maximum variation in supporting force 
per 142" of deflection is 1012% of rated 
capacity — in all sizes. 


Precompression* assures operation of 
spring within its proper working range, 
as well as saving valuable erection time. 
Reduced over-all height saves space. 


Solid steel casing protects spring from 
damage and weather. Guides assure 


For installations such as these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 
in a supporting role: 


continuous alignment and concentric 
loading of spring. 


18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs. 


Easy selection of proper sizes from 
simple capacity table. 


Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


GRINNELL 


AMERICA’S #1 


SUPPLIER OF 


PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island 
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VARIABLE SPRING HANGER 


FIG. B-268 


Fig. B-268, Type A, is designed for 
attachment to its supporting mem- 
ber by screwing a rod into a bush- 
ing in the top cap of the hanger. 
Adjustment of the hanger load is 
accomplished by turning the turn- 
buckle on the lower hanger rod 
until the hanger picks up the load 
and the load indicator points to 
the desired position. Six other types 
of attachment are available. 

Grinnell Variable Spring Hang- 
ers are also available in half sizes 
(Fig. B-82); and in double spring 
sizes (Fig. B-98). 


. Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports 


Grinnell-Saunders diaphragm valves °* pipe 
Grinnell automatic sprinkler fire protection systems 


industrial supplies ° 


* Thermolier unit heaters ¢* valves 
* prefabricated piping * plumbing and heating specialties * water works supplies 
° Amco air conditioning systems 
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Another new development using 


B. F. Goodrich Ch 


ee . 
emic al raw materials 





B. F. Goodrich Chemical Company does not make this feeder. 
We supply only the Geon resin for the rigid vinyl plastic. 


All rigid vinyl feeder handles sulfuric acid 24 hrs. a day 


HE feeder shown here supplies a 
Tae flow of concentrated sulfuric 
acid to a production process. It is in use 
24 hours a day, 7 days a week, yet has 
required no maintenance or repairs after 
more than 6 months of this severe service. 


This marvelous record of trouble-free 
operation is due to the outstanding cor- 
rosion resistance of Geon rigid vinyl 
from which all parts of the feeder, except 
the motor, are made. Similar feeders 
made from other materials frequently 
broke down in service causing produc- 
tion delays and creating hazards to 
operating personnel. 


This success story of Geon rigid vinyl 
is one of many in which this unique 
material is setting new records in indus- 
try for handling corrosive materials, 
Furthermore, Geon rigid vinyl is tough, 
strong and has excellent electrical 
properties. 


This all rigid vinyl feeder may give 
you an idea for an equally successful 
application. There are scores of uses for 
Geon viny! materials—from rigid sheets 
and panels to flexible upholstery, wire 
insulation, vinyl sponge and many more.’ 
Helpful technical information is yours 


for the asking. Please write Dept. BB-3, 
B. F. Goodrich Chemical Company, Rose 
Bldg., Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, Ont. 


GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl! materials « HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers « HARMON colors 
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Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes 4 ” 
through 12” — Schedules 5S, 10S, 40S, 
80S — Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World’s Lorgest Manufacturer of Stainless Welding Fittings 





FLOWLINE ° 


WELDING FITTINGS 
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when it comes to washing efficiency 


@ look at the automatic filtration 
cycle and see for yourself 


@ as many as five stages of counter- 
current wash are permitted 


@ wash liquors are kept completely 
separate from the mother liquor and 
from each other — solubles in the 
cake get down to an irreducible 
minimum, using as little as half the 
wash water required on other types 
of filters. 


The Bird-Prayon Filter offers other 
outstanding advantages: ° 


@ filter cloths last a long time; they 
do not blind; as you can see from the 
sketch of the cycle the cloth is com- 
pletely fresh and clean each time it 
takes the feed 


@ the entire operation is trouble- 
free and low cost 


@ the Bird-Prayon Filter comes in 
six sizes, providing from 27 to 516 
sq. ft. of filter area 


@ pilot scale test data is readily ob- 
tainable 


Write for new Bulletin containing a complet# description of this 
extraordinarily useful and efficient Filter. 
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Do You Know... 


@ ...that “Karbate” impervious graphite is inert to a 
greater range of corrosive conditions than any other 
widely used material of construction? 


@ ... that the price of “Karbate” equipment compares 
favorably with those of less corrosion-resistant 
materials? 


@... that standard designs of “Karbate” equipment 
take full advantage of this material’s high compressive 
strength to assure ruggedness beyond the toughest 
service requirements? 

® ... that “Karbate” brand impervious graphite — the 
original and most widely used brand—is manufactured 
exclusively by National Carbon Company? 


Don’t wait until other materials fail — consider 
“Karbate” impervious graphite equipment right from 
the start when building a new plant or expanding 
present facilities. Our technical and engineering staffs 
are at your service. 





TEST YOUR 


KNOWLEDGE OF 


BRAND 
IMPERVIOUS 
GRAPHITE 
EQUIPMENT 


} 


The term "Karbate” is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
Los Angeles, New York, Pittsburgh, San Francisco 
InN CANADA: Union Carbide Canada Limited, Toronto 





Cascade Coolers— HCI Absorbers — 
Catalog Section Catalog Section 
$-6620 $-7460 
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Here’s how BULK-FLO units can 
feed-convey-elevate your materials 











PACKING MACHINES 











Economy plus com- 
pactness are 
achieved with this 
run-around BULK- 
FLO moving batches 
of material to pack- 
ing machines. 





ei above are four of many handling variations pos- 
sible with Link-Belt BULK-FLO. This single assembly 
moves materials along horizontal, vertical and inclined paths 

. combines feeding, conveying, elevating. Flexible, com- 
pact and sanitary—BULK-FLO often replaces several han- 
dling units—in less space . . . at lower cost. Get complete 
information from your nearby Link-Belt office or send 
coupon for your copy of Book 2475 today. 


BULK-FLO FEEDERS + CONVEYORS - ELEVATORS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. 
To Serve Industry There Are Link-Belt Plants and Sales Offices in All 
Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 
13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 

Throughout the World. 13,678 


CHEMICAL ENGINEERING—March 1955 


Compactness ond effi- HORIZONTAL BULK-FLO 


cienty are achieved 
with these Link - Belt 
BULK-FLOS. L-path de- 
sign conveys and ele- 
vates material from 
“dryers and a horizontal 
BULK-FLO distributes to 


bins. 
























































RECLAIMING 
SCREW 





CONVEYOR. ~~ 
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INCLINED 
HORIZONTAL 
BULK-FLO 








MAT'L NO, 2 
STORAGE BIN 
t 
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Two kinds of material are conveyed and ele- 
vated by single L-path Link-Belt BULK-FLO. 


FULL OR PARTIALLY 
LOADED—Link-Belt BULK- 
FLO assures positive, gentle 
movement of material. Self- 
clearing through intermediate 
runs, it prevents contamination. 


LINK-BELT COMPANY 
307 N. Michigan Ave. 


Chicago 1, Ill. 


(Or your nearest Link-Belt office) 


Please send me a copy of your 28-page 
BULK-FLO Book 2475. 








A new and improved Mist Eliminator made by the originators of 
Knitted Wire Mesh Entrainment Separators 


THESE 5 IMPORTANT POINTS 
BETTER PERFORMANCE 


LOWER COST! 


1. Entrainment removal efficiency practically 100%. 
2. One-half the pressure drop of present Standard 
Mist Eliminators. 

3. Effective over wider range in operating velocities. 
4. Will also deliver 2-2 - 3 times the service life 
under coking conditions or where solid matter may 
be present. 


5. A better Mist Eliminator at a lower price because 
wires are re-positioned by our patented* Herringbone 
Fold. *U.S. Potent 2,565,846, August 28, 1951 


In a nutshell this tells the story of the new METEX Hi- 
Thruput Mist Eliminator. After long research and testing, 
with results checked and confirmed by an outstanding firm 
of consulting engineers*, it is now offered to the refining 
and processing industries. Though eriginally developed to 
prolong service life under coking conditions in high temper- 
ature petroleum processing, tests and experience have 
proved the new Hi-Thruput Herringboned Mist Eliminator to 
be a better performer than the present Standard Separator 
where liquids only are involved. 


Three basic improvements, resulting from this Herring- 

bone Fold are shown in photographs 1 and 2 — Standard 
and Herringboned Mist Eliminators (opposite page). “Her- 
ringboning” results in: 
1 Making maximum wire surface area free and usable 
for impingement of liquid droplets. No longer is an appreci- 
able portion of wire area “blocked out of service” by being 
compressed against other wires in the same layer. 


14 


2. Repositioning of all wires within the Mist Eliminator, further increasing 
the number and diversified location of these impingement targets. 


3. These two essential improvements are achieved without any increased 
restriction. In fact, pressure drop is cut to one half that of the present Stand- 
ard Mist Eliminator. 


A fourth improvement results from modifying the size and contour of the 
openings in the knitted mesh (see figures 3 and 4 opposite page). While 
it might be natural to assume that larger openings in the knitted wire mesh 
might reduce the effectiveness of the unit, tests and experience have 
proven the reverse to be true. In fact, with the new METEX Hi-Thruput 
Mist Eliminator you can confidently look forward to maximum efficiency 
over a wider range of applications and operating conditions. 


This new Hi-Thruput Mist Eliminator is slightly thicker, about 5’ to 6 
inches compared to the Standard 4” thick unit. This is due to an increase in 
free volume and not to the use of more wire. In fact, the new METEX Hi- 
Thruput Mist Eliminator can be made with less weight of wire per square 
foot (since all wire area is exposed and usable) and therefore costs less 
than a Standard unit of the same area. 


Write today for your copy of Metex Bulletin ME-5 which describes this 
new Hi-Thruput Mist Eliminator in detail. It will pay you to get the facts about 
this latest improvement in entrainment separators. 

*Foster D. Snell, Inc., New York, N. ¥. 


METAL TEXTILE 


Cw se Fae en er 


Knitters of Wire Mesh for More than a Quarter Century 


SS Se GE Be Re Me ome 
Roselle, New Jersey 
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... with the (EE? METEX 
Hi-Thraput Herringboned 
ist Eliminator! 


q FIGURE 1 
STANDARD UNIT 


Sections of Standard (Fig. 1) and Herringboned 

(Fig. 2) Mist Eliminators opened to show the different 
structures. Each piece is 10 layers thick — 4 layers 
opened on the left; 6 on the right. Each unit is knitted of 
.011” diameter stainless steel wire and each is identical 
in area and weight. Since all entrainment separator mesh 
is knitted in tubular form, then flattened and crimped, 
each “layer” shown above consists of two “‘plies”’ 

of mesh. The Herringboned unit, (Fig. 2) is a somewhat 
thicker unit than the Standard unit. This is because 
there can be no nesting of the herringboned crimps 

. .. they touch each other only on the tops of the 
crimps in each ply making the maximum wire surface 


area available for impingement of entrained liquids. 


HERRINGBONED UNIT 
q FIGURE 2 


FIGURE 3 FIGURE 4 





MESH OPENINGS > 


Photograph of a single “ply” (2 a layer) of Standard Mesh 
(Fig. 3) and the new Hi-Thruput Mesh (Fig. 4) before crimping. 
Note that both the size and the contour of the mesh 














openings have been changed. 





STANDARD HI-THRUPUT 
OPENING OPENING 
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CONSOLIDATED ==> -—~ 
SAFETY RELIEF VALVES 


in economical "Oil? design 


Peak performance ... positive valve action assured... even 
where discharge lines are long, or low “superimposed” back 
pressure exists in the relieving system. 


“Two-In-One” design, improved performance... the new Consolidated 
Safety Relief Valve is the result of over 4,000 flow tests in 5 years at 
West Edmond, Oklahoma. At the A.S.M.E.-approved testing station there, 
natural gas is available in flow capacities up to 35,000 cfm and pressures 
up to 500 psig. The A.S.M.E.-approved conditions, apparatus, and pro- 
cedures permitted Consolidated engineers to test-develop and prove 
the full range of valve sizes and pressures in both Standard and Bellows 
designs. 


Interchangeability is so highly developed that the majority of Consolidated 
Standard Valves can be converted to the Bellows design, in the field, 
simply by installing the bellows. Each type has fewer functional parts 
than other comparable safety relief valves. Standardization of inlet and 
outlet center-to-face dimensions permits interchangeability with a large 
proportion of the valves of other manufacturers. Incorporated is an 
optically-ground flat seating surface that contributes to easier, more 
economical maintenance. 


You can have the absolute protection and real economy of the thoroughly 
tried and proved Consolidated Safety Relief Valves for your plant today. 
Both Standard and Bellows types are available in sizes and pressures 
to meet requirements of the most advanced processing facilities. Write 
for full details. Ask for Catalog 1900. 


CONSOLIDATED |. °:-> VALVES 
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STANDARD VALVE has an 
eductor tube that holds the 
pressure in the valve bonnet 
to approximately atmospheric 
pressure; thus only the force 
of the spring controls the 
valve. Valve action is im- 
proved and stabilized... 
repetitive flow capacity is pro- 
vided ... anew high in opera- 
tional dependability is as- 
sured. Even under repeated 
popping of the valve, set pres- 
sure and blowdown are con- 
sistent. The valve will open to 
full capacity at 3% overpres- 
sure regardless of the position 
of the adjusting ring. 


ADJ. SCREW NUT 
ADJUSTING SCREW 


BONNET 
SPINDLE 


STUD NUT 
SPINDLE RETAINER 
GUIDE 


DISC HOLDER 

DISC RETAINER 

DISC 

ADJ. RING PIN 

ADJ. RING PIN GASKET 
ADJUSTING RING 
NOZZLE 








ADJ. SCREW NUT 
ADJUSTING SCREW 


BONNET 

SPINDLE 

STUD NUT 
SPINDLE RETAINER 
GUIDE 


DISC HOLDER 
DISC RETAINER 


DISG 

ADJ. RING PIN 

ADJ. RING PIN GASKET 
ADJUSTING RING 
NOZZLE 





CAP 

CAP GASKET 
SPRING WASHER 
SPRING 


SPRING WASHER 
BONNET GASKET 
GUIDE GASKET 


BASE 
BELLOWS 








CAP 

CAP GASKET 
SPRING WASHER 
SPRING 

SPRING WASHER 
BONNET GASKET 


GUIDE GASKET - 
BASE 


EDUCTOR TUBE 





BELLOWS VALVE is like the 
Standard but has a durable, 
two-ply stainless steel sealing 
bellows which effectively iso- 
lates from the valve’s work- 
ing parts any contaminants, 
corrosion, or viscous fluids. 
The bellows is balanced with 
the seating surface: set pres- 
sure of the valve is not af- 
fected by back pressure, 
whether constant or variable. 
Consequently, smaller dis- 
charge piping can be used, 
thus reducing the cost of pres- 
sure-relieving systems. 


_A PRODUCT OF MANNING, MAXWELL & MOORE, INC. 


TULSA, OKLAHOMA 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, 
Watertown, Mass. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW BOX" 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Rigid and continual inspection during 
assembly of Trailmobile Acid Tanks as- 
sure long service life, safe operation. © 


Continvous automatic weld areas can be 
seen on new acid tank under construc- 
tion at Trailmobile’s exclusive tank 
manufacturing plant, Springfield, Mo. 








New Irailmobile Acit 


_.. No sacrifice 





You can haul more in Trailmobile’s new 
“slimmed down” Model CH Acid Tank Trailer. 
Model CH is lighter by thousands of pounds, 
without sacrifice of structural strength, load 
safety or road handling ease. 

Trailmobile’s weight-reducing secret is a strong 
tank shell of 3” A.S.M.E. Code Steel, girded 
by husky “rings of steel.” Strong channel 
members (we call them exterior rings) are 





Model CH — insulated (optional) 
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welded integrally to the tank shell and sturdy 
supporting frame members. Result? Overall 
structural strength equal to all previous regula- 
tions! Amazing weight reduction! 

This exclusive new Trailmobile Model CH de- 
sign (approved by I.C.C. Specification MC-311) 
gives operators extra payload carrying capacity 
of over 100 pounds for every 100 gallons of 
capacity built into a tank. A 3000 gallon capacity 


Trailmobile continues to build heavier gauge 
tank trailers. Acid tanks are available in many 
sizes, shapes and designs with special and 
optional equipment to handle exact hauling 
problems. Ask about these special tanks. 
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Tank Gives 3000 Ibs. more payload 
in structural strength or road safety 


Available in A. $. M. E. Code Steel or Stainless Steel 





The: new lightisight, big copecty Model CH Acid Tank Trailer. 
Structural strength is maintained by brawny ‘ 
visible in. photograph. Tank shell of 3/16” ASME. Code 

aE, EE A ae ened ES . | 


~ 


“rings of steel, 


| 


Available with unground welds at reduced cost. Also built with stainless steel tank. 


tank weighs almost 3300 pounds less than 
before. You get a bonus of 3300 pounds more 
payload! What’s more, the new Model CH acid 
tanks encompass every money-saving perform- 
ance feature of previous Trailmobile models: 
Walkway mounting brackets; adjustable fifth 
wheel; full Class A vapor-proof enclosed wiring; 
wide tunnel drains for easy cleaning; the famous 


Trailmobile tandem, with 4’, 6’ and 9’ options. 


For full information and quotations on 
the Model, CH and other Trailmobile acid 


tank trailers, mail coupon today. Or call 
your nearby Trailmobile Branch Office The Tend 


‘ é 
listed in the yellow pages of your tele- jg 10 T 4 A i LM 0 B | L E NAME 


phone directory. 


TRAILMOBILE wwc. 


Trailmobile manufactures the Model CH Acid 
Tank in either stainless or black steel, and with 
a variety of coatings and linings to handle all 
types of corrosive and non-corrosive fluids. So 
whatever your acid hauling problem, see Model 
CH before you buy. It’s your assurance of in- 
creased hauling capacity, with utmost safety,' 
economy and profit. 


(Paste to 2c Post Card and mail today) 


TRAILMOBILE INC. 


I would like full information and quotations on the 
Model CH and other Trailmobile acid tank trailers. 





COMPANY 
ADDRESS 








Cincinnati 9, Ohio + Springfield, Missouri + Berkeley 10, California ! cw 10WE____STATE 
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From one source ...any 
instrumentation you need 


When it comes to measurement and control, 
every industrial process is different. Each 
demands its own combination of accuracy, 
economy, instrument ranges, and all the 
numerous other characteristics that are pe- 
culiar to the individual application. 


No single instrument and its accessories 
could possibly fit every process. So Honey- 
well makes a broad variety of measuring and 
controlling equipment that spreads across a 
tremendous range of applications. 


The advantages are two-fold. First, you can 
get all the instrumentation your process re- 
quires from a single source, so there is 
undivided responsibility for the complete 
installation. And second, you are assured 
that the equipment selected for your process 
is recommended without bias . . . neither 
over-sells nor under-equips . . . needs no 
stretching, squeezing or compromising to fit 
it to its assignment. 


Thie versatile family includes ElectroniK 
indicators, recorders and controllers in cir- 
cular and strip chart models, applicable to 
temperature, pressure, pH, power and 
dozens of other variables; square root flow 
meters for control applications; evenly grad- 
uated flow meters for cost accounting; ther- 
mometers, pressure gauges and liquid level 
meters; Pyr-O-Vane millivoltmeter con- 
trollers. Especially useful for graphic panels 
are the Tel-O-Set miniature indicators, re- 
corders and controllers. Electric and pneu- 
matic control systems range from the 
simplest to the most complex, including auto- 
matic program controls and complete sys- 
tems developed for particular processes. 


Working with these instruments is a full 
choice of primary elements . . . thermo- 
couples, Radiamatic radiation elements, 
pressure-type and electrical resistance ther- 
mal systems, flow meter bodies, pH cells 
and many others. For final control elements, 
you can choose from a wide range of electric 
motorized and diaphragm operated valves. 
To complete the picture, there are more than 
7000 non-indicating devices for controlling 
temperature, pressure, vacuum, liquid level 
and humidity . . . an unmatched variety of 
instrumentation made by the world’s largest 
manufacturer of control equipment. 
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New methods of 


waste treatment 


aided by .... 





Phenol concentration in final effluent at a large refinery 
is checked by infra-red spectrometer, which utilizes an 
ElectroniK instrument to record data. 
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Waste treatment instrumentation at General American Transpor- 
tation Corp.’s East Chicago plant. The ElectroniK pH Controller on 
the panel at left regulates addition of either lime or acid to adjust pH 
of the effluent from the tank car cleaning shop. At right is a phenol 
control panel, using an ElectroniK instrument with Air-O-Line 
control to regulate the flow of oxidant in proportion to phenol concen- 
tration, as determined by continuous-sampling optical detection system. 





instrumentation 


5 geen regulated, batch-type treatment of in- 
dustrial wastes is rapidly being superseded by 
fully automatic, continuous processes that utilize 
ElectroniK instrumentation to the fullest extent. The 
advancing technology of waste treatment recognizes 
that this problem is one of chemical engineering —and 
consequently can benefit by the same processing and 
control techniques that have sparked progress in 
production operations. 


Instrumentation used by General American Trans- 
portation Corporation is an excellent example of 
modern methods. Used for the treatment of phenol 
and oil bearing wastes from tank car cleaning, it 
affords pin-point accuracy capable of detecting 
phenol concentrations as small as 0.001 part per 
million. Under control of ElectroniK instruments, 


- 


the process functions continuously with minimum 
operating costs, reduced storage capacity and peak 
throughput. The instruments analyze chemical con- 
centration, make a permanent record of effluent 
characteristics, and automatically regulate the addi- 
tion of reagents. 


Versatile ElectroniK instrumentation can help reduce 
your plant’s share of the cost of preventing stream 
pollution . . . by eliminating the expense of laboratory 
analysis, reducing treatment plant labor require- 
ments and cutting chemical consumption. Your 
nearby Honeywell sales engineer will be glad to dis- 
cuss your waste problem . . . and he’s as near as your 
phone. MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Bulletin 7302, ‘instrumentation for Water, Sewage and industrial Waste Treatment’’. 


BROWN 


Honeywell 


INSTRUMENTS. 


Fast ow Covtiols 











You'll find that Pyrex pipe does a superior job 
with such acids as sulphuric, hydrochloric, nitric, 
and acetic; and with such materials as chlorinated 
hydrocarbons, hydrogen peroxide, bromine, brines, 
and low-concentration alkaline solutions. 


MORE. INFORMATION FOR YOU 


Space doesn’t permit us to describe in detail all the advantages 
of using PyREXx pipe—its clear transparency (you're almost cer- 
tain to find this a great convenience); how you can plumb it in 
your own plant to meet any layout requirements; its relatively 
light weight; comparative costs. So let us send you any or‘all of 
the bulletins listed in the coupon on the opposite page. 

You need only fill out the coupon and mail it to us for 
prompt action. Or, if you prefer to discuss your own. specific 
problem immediately with one of our representatives, write, wire, 
or phone us, or our nearest distributor 
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DISTRIBUTOR LIST: 


BELMONT, CALIFORNIA 

Glass Engineering Laboratories 
FRESNO 17, CALIFORNIA 

Valley Foundry & Machine Works 
NEW HAVEN, CONNECTICUT 

Macalaster Bicknell Company 
ATLANTA 1, GEORGIA 

Will Corporation of Ga. 
CHICAGO 44, ILLINOIS 

Fred S. Hickey, Inc. 
NEW ORLEANS, LOUISIANA 

W. H. Curtin & Company 
CAMBRIDGE 39, MASS. 

Macalaster Bicknell Company 

ST. LOUIS 4, MISSOURI 

Stemmerich Supply Inc. 
LODI, NEW JERSEY 

Mooney Brothers Corporation 


ALBANY 5, NEW YORK 

A. J. Eckert Ind. Sales Corp. 
ROCHESTER 3, NEW YORK 

Will Process Equipment Corp. 
PITTSBURGH 19, PA. 

Fisher Scientific Company 
HATBORO, PA. 

Sentinel Glass Company 
HOUSTON, 7, TEXAS 

W. H. Curtin & Company 
SEATTLE 4, WASHINGTON 

Scientific Supplies 
MONTREAL 3, QUEBEC, CAN. 

Fisher Scientific Company, Ltd. 
TORONTO, ONTARIO, CAN. 

Fisher Scientific Company, Ltd. 
VANCOUVER, B. C., CAN. 

Scientific Supplies 
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Are you missing the 





corrosion resistance of PvrRex® pipe 





because you think it will break? 


OOK what one plant manager 
says. “There was no breakage 
during installation. There have been 
no lines broken because of the prod- 
uct handled, the temperatures in- 
volved, or the age of the pipe. There 
has been no accidental breakage. In 
short—there has been no breakage.” 
Every “product” line in this plant 
has been Pyrex pipe since 1943. 
The company switched to PyREXx 
pipe because metal lines were quick- 
ly corroded by the acids in the prod- 
ucts handled. Corrosion in the metal 
piping also made cleaning difficult, 
and the frequent replacements made 
maintenance very costly. 

Thousands of engineers and oper- 
ating men in hundreds of plants 
across the country have had the 
same experience with millions of 
feet of Pyrex brand glass piping. If 
you are not enjoying the trouble- 
free corrosion resistance of PYREX 
pipe, because you are worried about 
breakage, why not talk to some of 
the people who are using it daily. 
We will be delighted to furnish you 
with the names of companies near 
you. 


You can install it easily 


More than 75% of the PYyREXx pipe 
now in use has been installed by our 
customers’ ‘own pipefitters. Proper 
installation is a relatively simple 
matter; you can plumb it in your 


own plant to meet any layout re- 
quirements. It is easier to hang than 
many other kinds of corrosion re- 
sistant pipe, as there are no special 
hard-to-catch-on-to’ tricks about it. 
Our installation manual covering 
every detail is yours for the asking. 
And remember, once your PYREX 
pipe is in place, you can count on it 
for a lifetime of service. 


Why PYREX pipe foday is more 
durable than ever 


The greatest strain on any type of 
pipeline is usually set up at the 
joints due to misalignment or lack 
of flexibility. To offset any such 
strain, all PyREX pipe ends and fit- 
tings (except U-bends) are now tem- 
pered, which makes them up to four 
times stronger than previous fittings. 
In fact, we know of instances where 
the metal bolts have been acciden- 
tally tightened to their breaking 
point without the glass yielding. 
Alignment of lines is also easier now 
because of improved gasketing ma- 
terials, inserts and a complete line 
of spacers and adjustable joints. 


Maintenance problems 
can be reduced 


The liquid smooth surface of PYREXx 
pipe does not pit. Deposits do not 
build up, so your product lines keep 
up to planned volume. Cleaning is 
simple, when necessary, as you can 


Al CORNING GLASS WORKS, CORNING, N. Y. 





RECOMMENDED WORKING 
PRESSURES— TEMPERATURES 





Maximum 
Sudden 
Temperoture 
| Differential 


200° F. 
200° F. 
200° F. 
200° F, 
175° F. 
160° F. 


Maximum 
Recommended 
Working 
Pressure 


Maximum 
Operating 
Temperature 


450° F. 
450° F. 
450° F. 
450° F. 
450° F. 
450° F. 

















see the interior of the pipe at all 
times. Most users find their pipeline 
maintenance problems are reduced 
to a periodic inspection of joints and 
occasional tightening of flange bolts. 
One plant superintendent said, 
“Since PyREX pipe was installed for 
all of our product lines, mainte- 
nance has been practically nil.” 


What does it cost? 


Initial cost of PYREX pipe compares 
favorably with most other corrosion 
resistant piping . . . and it is less 
expensive than some. Subtracting 
low installation cost, economical 
maintenance and long-time service 
from initial cost puts PYREX pipe on 
the profit side of your plant budget 
instead of the cost-of-operating side. 





STANDARD SIZES PYREX BRAND GLASS PIPE 





Approx. 
loch” Wall Lengths 


OD. | Mean Stock 
| Thick., Inch (Feet) 





| 

1 
% to 10 
Ya to 10 
Ya to 10 
% to 10 
Ya to 10 
Ya to 10 


1% | % 
12% hy 
2"Ap "hs 
31% 13g, 
4” Ya 
6% | he 























CORNING GLASS WORKS, 13 Crystal St., Corning, N. Y. 


Please send me the bulletins checked below: 


Name 





[_] EA-1: “PYREX Pipe in the Process Industries” (Illustrated case 


histories) 


Company. 





[-] EA-3: “PYREX brand ‘Double-Tough’ Glass Pipe and Fittings 


Catalog” 


Street 





[_] PE-3: “Installation Manual for PYREX Pipe” 
[_] Please have your representative call on me. 








Wr 
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ANGELES 


HOUSTON 
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ints alll a, 


facmsssis 


synthesis converter being loaded for shipment at Milwaukee to Norsk Hydro Elecktrisk Kvoelstofaktuselskat at Glomford, Norway. 
ive MULTI-LAYER construction, the unit is 40-ft. face to face, with 3114 in. ID and 3% in. wall thickness. Designed to operate 
3556 psi. 


costs . . . because our Milwaukee, about some of the other good reasons why it’s good 
and Los Angeles vessel plants are business to deal with A. O. Smith. Your letter to our 
. . . because this provides for di- Milwaukee office will bring a prompt reply. 
rtation of large pressure vessels — maRPSEREE 
ymestic and foreign ports. If oe. i 
Waterways, you can well imag- 
i. in this strategic location of 
facilities. 

cause waterway ship- 

rs, converters, accu- 

reactors, as well as 

two pieces. You 

at least, reduce 

elcome econ- 


. Smith 


pressure for glass-lined process equipment, contact GLASCOTE PRODUCTS, INC,, 
ell you Cleveland 17, Ohio an A. O. Smith Subsidiary. 


This furfural digest 
Houston plant, ‘ 
er for shipment t 
Trading Corporat) 
public. Weight i 
20 ft... . walls 
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*Our newly developed “mechanical” process for applying Homogeneous Lead Bond- 
ings affords you a considerable saving in both delivery time and cost over the slower 
‘*hand-burning” method. 


We suggest that you pay a visit to our plant and view this newly developed ‘‘Mechanical" 
cost-saving lead bonding process. Our Engineers are available for consultation without 
obligation. Your inquiries are solicited. 


Homogeneous Lead Bondings are applied to any thickness 
of shell plates in the flat before shaping to your specifica- 
tions. Plates as large as 10’-0” x 20’-0” are easily handled 
on our new unit, thus eliminating many unnecessary weld 
seams. Outlets and connections are Homogeneously Bonded 
regardless of size. 


To insure uniform over- 

all thickness of the Ho- 

mogeneous Lead Bond- 

ings and eliminate the 

human errors occurring 

in other methods, lead 

is applied “oversize” to 

flat sheet plates and 

then planed to required 

thickness. In addition, 

this operation affords 

considerable savings in : — Dished Heads of all types and various irregular 

time over the general [Neeser ; shaped pieces of equipment are Homogene- 

“Hand Scraping” SSS ously Lead Bonded in our Special ‘*MECHANI- 

method. nee CAL" Unit. Here again, considerable saving 
. in time and cost is effected over the general 

method. 


KELLEY Custom-Buit for the Processing Industries Sate? veas'Vinnes’ - é&trwcs‘s ritines SY 


STAINLESS STEEL 


« | ©. G. KELLEY & CO. 


os ENGINEERS DESIGNERS FABRICATORS 


Fabrication 


\ A 96 TAYLOR STREET, BOSTON 22, MASS. 


CLEVELAND, OHIO NEW YORK, N.Y. PITTSBURGH, PA’ 
JOHNSON CITY, TENN HOUSTON, TEXAS ELIZABETH, N.J. 





Architect’s version of the 1,200,000-kw , 
plant at Madison, Ind. A companion | 
plant at Cheshire, Ohio, will boost total | 
generating capacity to 2,200,000 kw. Serv- © 
iced by North Brothers, Atlanta. i 


PICKED FOR 


TOP ELECTRIC PROJECT 


Fiberglas and Kaylo selected for $4,000,000 power insulation contract 


Fiberglas* and Kayloe insulations will contribute im- 
portantly to the efficient, economical functioning of 
two tremendous steam-electric power plants being built 
by the Ohio Valley Electric Corporation. OVEC was 
organized by 15 private electric utilities to provide the 
full electric requirements of the Atomic Energy Com- 
mission’s new diffusion plant near Portsmouth, Ohio— 
power which will come from the 1,200,000-kw Clifty 
Creek Plant at Madison, Ind., and the 1,000,000-kw 
Kyger Creek Plant at Cheshire, Ohio. This $4-million 


For full technical data, refer to Sweet’s File, Chemical Engi- 
neering Catalog or Refinery Catalog—or write direct to Owens- 
Corning Fiberglas Corporation, Dept. 97-C, Toledo 1, Ohio. 
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insulation contract is thought to be the largest of its 
kind in electric utility industry history. 

Fiberglas and Kaylo are outstanding in thermal 
efficiency—exceptionally strong, moisture-resistant, 
dimensionally stable, light in weight, easy to apply. 
They can even be re-used after removal for inspection. 
Together, they offer the most complete and versatile 
line of plant insulations available, ranging from lowest 
sub-zero to 1200° F. (Kaylo is now distributed by 
Owens-Corning Fiberglas Corp. Available in quantity.) 


Ow ] NS ) XN i 
~~ 
FIBERGLAS 
*T. M. Reg. Owens-Corning Fibergtas Corporation 
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‘i: Chinn Stak: with Cation Block 


What Dustube Efficiency Means 
in the Chemical Industry 


No visible discharge from stacks 
equipped with Dustube Collectors 
at this carbon black plant of a prom- 
inent chemical processing concern. 
Virtually 100% recovery of extreme- 
ly fine particle size carbon black is 
accomplished by the Dustube cloth- 
tube-type collector filtering the ma- 
terial from the hot gases. 


Similar units are installed in other 
carbon black plants of this organ- 
ization in its progressive policy to 
eliminate air pollution and salvage 
valuable processing dust. Practically 





CRECCIN 


Am : 
WHEELABRATOR 





every other carbon black producer 
also depends upon the Dustube for 
handling this “tough” problem — 
one company has 43 units in opera- 
tion for various dust and fume ap- 
plications. 


Filtration efficiency like this is typi- 
cal of the Dustube Collector in the 
chemical industry because it is the 
most dependable methad of dust re- 
moval that will ensure a “clean 
stack” under a wide variety of op- 
erating conditions. 


With the new synthetic fabrics, the 
high efficiency Dustube can now be 


used under temperatures and cor- 


rosive applications heretofore be- 
yond the scope of cloth collection. 
If you are considering any dust or 
fume control equipment it will pay 
you to investigate the Dustube — 
the dust collector that combines 
simplicity, efficiency and depend- 
ability. 


Dustube engineers will be glad to 
show you how your dust and fume 
problems can be solved with the 
highest efficiency and at the lowest 
possible cost. Write today for your 
copy of Catalog 372. 


trail blazer of industrial progress 


AMERICAN WHEELABRATOR & EQUIPMENT CORP., 347 S. Byrkit St., Mishawaka, Indiana 
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Newly Designed a integral 


ee « With completely standard 


round-frame, D-flange motor 








Every FALK Motoreducer 
has these “In-built” Factors— 


Precision Gearing. Heat treated alloy 
steel, precision cut and shaved helical gear- 
ing throughout . . . quiet-operating crown 
shaved pinions . .. taper bored gears for 
easy ratio changes. 

All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung load capacities 
provided by wide bearing spans, large shafts 
and bearings. 




















The basic E design permits 


maximum use of standardized 
parts... 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
EC changeable stocked assemblies. 


eae 
mi). 


EC-l 


Sm) cmt 


E EBF ECB 


closer. control over. . 


Streamlined inside and outside. Smooth, 
clean surfaces; machine welded construction 
conforms to NEMA motor frames. ’ 


Positive Lubrication. Large sump capacity 
. . » Oil-tight construction assures clean lubri- 
cant... direct dip of revolving elements pro- 
vides positive lubrication at all speeds. 


Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
to 1430 rpm with stock gears. 

Sealed Housings. Dual closures and one- 
way vents keep oil in, dust and moisture ouf. 
Units ore splash-proof, leakproof, dustproof. 


(Gearmotor Type—Supplementing 
Falk All-Motor Line) 


Check and Compare 
these features... 


Meet a faithful old friend in a new, 
modern dress! The famous, time-proved 
Integral Type all-steel Falk Motoreducer 
(Supplementing Falk All-Motor Line) has 
been redesigned into a compact, stream- 


_lined unit providing the utmost in space 


economy — but retaining all the application 
versatility, long-life performance, easy- 
maintenance features and superior struc- 
tural qualities that have made Falk Moto- 
reducers the recognized standard through- 
out industry. 

In this new Integral unit—rated in 
accordance with AGMA standards—a 
completely standard round-frame, D flange 
NEMA motor is mounted directly on the 
all-steel Motoreducer housing. The motor 
remains a separate piece of equipment, 
readily replaceable with any other type 
or make. Output speed (ratio) can be 
changed within unit's torque capacity with- 
out modifying motor. Size and arrange- 
ment of the standard housing permit wide 
ratio range—from 3.36:1 to 542:1. 

In order to meet the greatest number of 
industrial application needs, the newly 
designed Integral Motoreducers are avail- 
able in horizontal and vertical models, 
both in concentric and right-angle types; 
double, triple and quadruple reduction; 
horsepower range, 1 to 40 HP. Prompt 
stock shipment in standard ratios is offered. 

Whatever your reduction requirements, 
you get greatest dollar-for-dollar value 
in the long run by standardizing on Falk 
products. Write for Bulletin 3104. 


veel good name 
in industry. 


a) THE FALK CORPORATION. 3001 W. Canal St.. Milwaukee 8, Wis. 
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.+- pioneer 


When Seeking a Source... 


Consider the wealth of experience Graver has gained in field 
erection in alloys . . . experience that dates from the birth of 
alloys. It is standard procedure for Graver to build large, site- 
erected tanks, towers and process vessels of every size and de- 
scription—like the large nickel-clad tank for storing caustic shown 
above, and the intricate spray tower on the right. 


Both in this country and abroad, Graver has acquired a reputation 
for fine craftsmanship, plus a unique ability to more than satisfy 
customer demands. 


For all industries—chemical, petroleum, food, pharmaceutical— 
Graver fabricates in nickel, stainless, clads and aluminum, as well 
as in carbon steels. Precision work, painstaking care, intensive 
inspection methods—these are integral parts of the Graver method. 
Taken together, they mark Graver as a source worthy of your 
consideration. 


GRAVER TANK & MFG. (0. INC. 


East Chicago, Indiana 





CHICAGO * NEW YORK © PHILADELPHIA * EDGE MOOR, DEL. * ATLANTA * CATASAUQUA, PA. 
PITTSBURGH * CLEVELAND * DETROIT * TULSA * SAND SPRINGS, OKLA. * HOUSTON 
ODESSA, TEXAS * CASPER, WYO. * LOS ANGELES * FONTANA, CAL. * SAN FRANCISCO 
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TROUBLE-FREE TURBINE 
OPERATION STARTS 


Terry solid wheel turbines have 
become a symbol for dependable, 
trouble-free operation. The rea- 
son—simplicity and ruggedness of 
construction. 


Take the rotor, for instance. It’s 
a solid forging in which a series 
of semi-circular buckets is milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 
terially affect horsepower or 
efficiency. 


It is impossible for the blades 


to foul. They have large clear- 
ances and.are further protected 
by the projecting rims at the 
sides of the wheel. As the side 
clearances are also very large, end 
play can do no harm. 

Simplicity outside too—as you 
can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 

For more about these work 
horses of industry, send for a copy 
of bulletin S-116. No cost or 
obligation. 








THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1200 
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ALL TYPES...ANY CLASS FIRE! 


Since different fire hazards require different types of | Also, there is a well-rounded sales engineering or- 
fire extinguishers, PYRENE—C-O-TWO manufac- ganization having nation-wide representation to 
tures all types ... the finest and most complete render top quality service wherever you’re located. 
line on the market today. Don’t take unnecessary chances . . . the extensive 

When doing business with PYRENE—C-O-TWO, fire protection experience of PYRENE—C-O-TWO 
you receive unbiased advice on what is best for your over the years is at your disposal without obliga- 
particular fire hazards, whether class A, B or C. tion. Get complete facts now! 


come PYRENE-=— C-O-TWO 
Sree NEWARK 1 + NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 


COMPLETE FIRE PROTECTION 
portable fire extinguishers ... built-in fire detecting and fire extinguishing systems 


CARBON DIOXIDE + DRY CHEMICAL © VAPORIZING LIQUID * SODA-ACID * WATER + CHEMICAL FOAM © AIR FOAM 
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Erie C'Ty 


Gener 
Ng Years i* gre eam Stig Op 


A NEW USE FOR STEAM 
at BREA CHEMICALS INC. 





steam, Part of this steam 

natural gas in a reforming fu 

The effluent gas contains hydrc 
oxides of carbon, and methane. 

flue gases from the furnace are used 

as a source of waste heat to operate _ 
two Erie City VL steam generators. _ 
The steam from these generators 
augments plant steam requirements ~ 
at low cost. 


Carbon dioxide is removed from 
the reformed gas by scrubbing with 
a liquid amine solution, recovered, 
and processed to form dry ice. The 
carbon monoxide and methane are 
removed by scrubbing with liquid 
from the nitrogen wash column is a _ inst of 2 Erie City VL Waste Heat Boilers | 
mixture of hydrogen, and nitrogen by flue gases from the Reform Fi s shi ove. 
ready for the synthesis operation. 
Ammonia from the Brea store 
provides the foundation yw servic- — 








Erie City through the application 
of sound engineering in the design 
of its products, is proud of the part 
it plays in this new petrochemical 


. 


1955 








Here is a corrosion-proof 
chemical motor with enough 
flexibility to fit your requirements. 
It’s Totally Protected. 


Interesting features about this 
motor are brought out in detail 
in a new booklet entitled “From 
Naphtha to Grain Dust”. It’s 
worthwhile reading to find out 
why this motor has won 
wide-spread recognition in the 
chemical field. 


Get your copy today by mail, 
or through your local Reliance 


district sales office or distributor. 
B-1490 





RELIANCE -incinttaine co: 
f; ENGINEERING CO. 
1063 IVANHOE ROAD . CLEVELAND 10, OHIO 
Canadian Division: Welland, Ontario 


Bile of th Too itt 











New York 


New PROCESS FOR 
PULPING HARDWOODS 


In Maine’s northern Penobscot region, hardwoods 
are available for paper pulp in plentiful supply. 
When Great Northern Paper Company expanded 
its mill at East Millinocket, Stone & Webster 
Engineering Corporation was engaged to engineer 
and design the Company’s almost completely 
automatic Chemi-Groundwood Pulp Mill —the first 
large commercial chemical plant of its type for 
removing the resins and lignins in hardwood. 
Utilizing information obtained from the client’s 
pilot plant operation, the Chemi-Groundwood Pulp 
Mill employs pioneer developments and_ radical 
departures from accepted practice in the pulp and 


paper industry. 


At Great Northern Paper Company's 
new Chemi-Groundwood Pulp Mill, 
hardwood logs are loaded auto- 
matically into digesters, cooked in 
recirculating liquor, dropped into 
water pools for cooling, leaching 
and storage, conveyed through a 
stream barker and thence to grinder. 
The self-contained mill has its own 
cooking liquor preparation plant, 
chemical handling and storage 
facilities. 


A SUBSIDIARY of STONE & WEBSTER, INC. 


Chicago Pittsburgh 


Boston 


Houston 


San Francisco 


Los Angeles Seattle 


STONE & WEBSTER ENGINEERING CORPORATION 


Toronto 





Here are important features 


that mean big savings with 


USS Stainless Steel Drums 


and Pails 


USS Stainless Steel Drums are available with durable rubber rolling 
hoops (as illustrated) that give extra protection to both the drum 
and its contents from bumps and shocks, prolong the life of the drum, 
make handling much easier and quieter, and keep the drum from 
marking and marring floors. 


OT Our special patented con- St eo Ee) 
peu B00" struction seals off the inner 
crevice or opening that usually 
results from the conventional 
double seam construction. This 
prevents the contents of the 
drum from entering the double 
seam and being trapped within 
the crevice, making it easier to 























REINFORCING CHIME 


crcinrorcinc CHIME 

CONVENTIONAL DOUBLE SEAMED doa thorough cleaning job. CONVENTIONAL CONSTRUCTION 

REINFORCED CHIME CONSTRUCTION WITH CREVICE CLOSING WELD 
* * * 


United States Steel Products fabricates stainless, galvanized, 
tinned, painted and decorated drums and pails . . . furnished in a wide 











USS Stainless Drums and Pails give you 
many times the length of life of drums 
and pails made of conventional carbon 
steel because of greater tensile strength, 
extra durability. 


USS Stainless Steel Drums and Pails are 
returnable, can make many trips, re- 
ducing considerably the unit cost of 
your shipping containers. 


USS Stainless Steel Drums and Pails 
give complete product protection dur- 
ing shipping or storage .. . stops worry 
about contamination from rust, scale, 
grease or dirt. 


USS Stainless Steel Drums and Pails 
stay clean and new looking inside and 
out. This is important in promoting cus- 
tomer confidence. And products that 
require sanitary containers are de- 
pendably safe in USS Stainless Steel 
Drums and Pails. 





These containers are available in both 
tight and removable head construction. 





"It's Better to Ship in Steel” 
UNITED STATES STEEL PRODUCTS 


DIVISION 
UNITED STATES STEEL CORPORATION 








range of capacities and with a variety of fittings and openings to meet 
every industrial need. If you would like any additional information 
on USS Steel Drums or Pails, just write to us at New York. 


DEPT. 235, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Los Angeles and Alameda, Calif. - Port Arthur, Texas 
Chicago, Ill - New Orleans, La. - Sharon, Pa. 
*Camden, New Jersey 


*Expected Completion in April 1955 


USS STEEL DRUMS © 








eth 

U.S. MOTOR | 
TRANSVERSE 
\LUBRICATION 


See how it works. The above cut-open view shows Row 
grease extrudes through the bearing transversely when grease 
gun is applied, forcing old grease out and replacing with fresh 
new lubricant. Lubrifiush is an exclusive U. S. Motors system, 
proved by 20 years’ application. 


U. S. MOTORS 


hen: huis tis Scie THE ONLY SYSTEM OF COMPLETE RE-LUBRICATION 
ee how the lubricant is 


applied behind the without disassembly of motor! 


Paboueinee tanten Motor bearing failure is costly. Bearing life is limited to the life of its 
No dead areas. Largest lubricant. Therefore re-lubrication is a must. But to completely 
grease volume surrounds re-lubricate any ordinary bearing you have to open up the motor. That 


reptip aiid mb ae costs money — in man-hours and down-time. The soiution — Install 
—— U.S. Motors. Just apply a grease gun once a year. The injected grease 
is applied behind the bearing and is forced transversely through the 
bearing, ejecting all the old grease out the drain. How simple.. How 
quick. How economical. 


CARTRIDGE TYPE 
U.S. ELECTRICAL MOTORS, Inc. 
Limited in volume of Los Angeles 54, California + Milford, Conn. 
grease. When grease fails, 
bearing must be replaced. 


GET THIS BOOKLET ON Request for Lubriflush Booklet 
: MOTOR LUBRICATION 

STANDARD TYPE U. S. Electrical Motors Inc. CE-3 & " 
A goed oan! pee mo Box 2058, Los Angeles 54, Calif. or Milford, Connie 
on motor lubrication. 

Does not repl NS aie 

oes not replace worn . Fact. 

grease on blind side of aeenes ay roves sae Te 
bearing. will amaze yeu. It's | ADORESS 
free. Send Coupon. CITY 
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Norton materials 
for high temperature processing 


































6 Temperature of Electric Arc F° 
Furnace 
pee 4000° C-7230° F 
CENTIGRADE 
t 2x10’ —H-Bomb ignition ‘Melting Point Melting Point 
| ee, Eten: 3540 ZIRCONIUM CARBIDE 6400 
| ee ZrC 
bore : ~ 
: 3,500 Temperature 
_ 3,370 Tungstén Melts 
{ | 3{300 Oxy-Acetylene Flame range 
‘ aoe on mee peten Gases) of Nerton 
| 2,900 Oxy-Hydrogyn Flame electric furnace - 3300 FUSED THORIA 5970 
| Zo00 Calcium Cosbide Femece materials ThO: 
a Bare 3140 TITANIUM CARBIDE 5680 
- 0 TiC 
3060 «ZIRCONIUM BORIDE! 5340 
aes ZrB, 
. = 3000 BORON NITRIDE 5430 
: BN 
= 2900 TITANIUM BORIDE' 5250 
P TiB, 3 
\ 5 
| 3 FUSED ZIRCONIA 3 
2 2700 ZrO: : 4900 
oo: ’ “ 
oe MAGNORITE* 
. = 2620 Fused Magnesia 4750 
Rs: | MgO 
rn Are You Stymied by a ssh _ NORBIDE* 
High Temperature Barrier: 2450 Boron Carbide 4440 
B,C 


Are you concerned with industrial processing involving 
temperatures ranging upwards to 4000° C? If so, 
Norton Company has developed and is continually 
improving materials — produced and purified in electric 
arc and high temperature resistance furnaces — which 
may help you solve difficult technical problems. Norton 
Company supplies these materials in crude, processed 
or fabricated form — and will work with you in engi- 
neering them to your requirements. For further informa- 
tion, write to NORTON COMPANY, Refractories 
Division, 502 New Bond Street, Worcester 6, Mass. 


Alzking better products. . .fo make other products betfer 








REFRACTORIES 


Engineered... 0 wy ...Prescribed 


¢Experimental Materials 
*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 
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ARMCO ALUMINUM-COATED STEEL 


for ovtdoor service 


COMBINES CORROSION-RESISTING 
PROPERTIES OF ALUMINUM 
WITH STRENGTH OF STEEL 


A new hot-dip aluminum-coated sheet steel— 
known as Armco ALUMINIZED STEEL® (Type 2) 
—is now in production after 15 years of corro- 
sion testing. It combines the surface advantages 
of aluminum with the strength of steel. 

While zinc coatings have done a good job of 
protecting steel against rust, tests indicate this 
new aluminum-coated steel is greatly superior. 
The 15-year tests in an industrial area show the 
atmospheric corrosion resistance of this alum- 
inum coating is at least 3 times that of a standard 
coating on galvanized steel sheets. 

During the past year and a half of field de- 
velopment work, ALUMINIZED STEEL (Type 2) 
has been used in prefabricated industrial, com- 
mercial and farm buildings, industrial rolling 
doors, covers for silos and water storage tanks, 
roof deck, and other applications under general 
atmospheric conditions. 

The new sheet is a companion grade to Armco 
ALUMINIZED STEEL (Type 1) exclusively pro- 
duced by Armco since 1939 for high temper- 
ature service. 


In atmosphere sufficiently corrosive to cause a standard galvanized coat- 
ing (right) to fail completely in 12 years, Armco ALUMINIZED Stee. (Type 
2), left, looked like this after 15 years. Cleaned samples show the 
aluminum coating is still giving full protection to the base metal. 


(QUESTIONS YOU MAY WANT ANSWERED 


DOES IT “WEATHER” LIKE ALUMINUM? 
Yes. The surface of samples of Armco ALUMINIZED STEEL (Type 2) and alumi- 
num, exposed to the atmosphere for five years, cannot be told apart. 


WHAT IS ITS STRENGTH? 
Because it has a steel base it has the strength and rigidity of steel. . . 
thus avoiding problems common to weaker materials. 


DOES IT REFLECT HEAT? 

Yes? ALUMINIZED Steet (Type 2) offers the same high reflectivity of radiant 
heat s aluminum—whether from the sun or from low temperature heat 
sources. 


DOES IT RESIST FIRE DAMAGE? 

Armco ALUMINIZED STEEL has excellent resistance to fire damage. At 800 F, 
for example, it has more than ten times the strength of aluminum. Steel 
has a melting point of 2850 F; aluminum melts at about 1200 F. 


ARMCO STEEL 
CORPORATION 


955 Curtis Street, Middletown, Ohio 


Sheffield Steel Division ® Armco Drainage 
& Metal Products, Inc. ¢ The Armco 
International Corporation 


sRMCO 


Ne 


( es) 


WHAT ABOUT FASRICATION? 

Armco ALUMINIZED STEEL (Type 2) withstands severe forming without peeling 
or flaking of the coating. It also can be embossed and spun, but is not 
recommended for drawing operations. 


HOW DOES IT COMPARE IN COST? 
Even when considering equal thicknesses, ALUMINIZED STEEL (Type 2) generally 
costs less per square foot than aluminum. Additional cost savings are pos- 
sible because the greuter strength of the steel base permits use of lighter 
gages. For example, a fabricator using .050 aluminum could save 40 to 
50 per cent of material costs by utilizing the proper gage of ALUMINIZED STEEL. 
While the initial cost is somewhat higher than galvanized steel, it is less 
than the cost of galvanized plus one field coat of paint. Because of its 
superior atmospheric corrosion resistance, the new aluminum-coated steel 
needs no paint protection. 
If you would like complete information on sizes, gages and prices of 
Armco ALUMINIZED Steet (Type 2), just fill in and mail the coupon. 





ARMCO STEEL, CORPORATION 
955 Curtis Street, Middletown, Ohio 


What are sizes, gages and prices of Armco ALUMINIZED Steet (Type 2)? 


We manufacture 








NAME 





TITLE 





COMPANY 





STREET 





CITY STATE 








Jonng ard untunpassed (anfotmanc, 


Hydrogenation of fats and oils 


the Drever 
Industrial furnace atmosphere 
j\. 


for treatment of various 


2) metals and alloys 
Hanivoilc Wy 


Ditecatsy, © 
Toduces clean 75” Hydrogen Gas Mixture 


vw 
We can supply COMPLETE STORAGE SYSTEMS for tank 
car lots of anhydrous ammonia. This reduces the cost of 


ummonia approximately 75%. Write for bulletin B-52 


RED LION ROAD & PHILMONT AVE. e BETHAYRES, PA. 
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Carrier 
Centrifugal 


Compressors 


on the job at 
The Texas Company 


This Carrier Centrifugal Compressor 
is one of two on the job at the Casper, 
Wyoming, fluid catalytic cracking 
unit of The Texas Company. The 
Texas Company has installed 14 other 
Carrier units at five other plants. 


Carrier makes a complete line of 
centrifugals for air and gas compres- 
sion and for refrigeration—up to 
10,000 hp in a single unit. There are 
hundreds of these dependable, efficient 
Carrier machines on the job at dozens 
of chemical plants and oil refineries 
across the country—serving such com- 
panies as The Atlantic Refining Com- 
pany, Tennessee Eastman Company, 
Sinclair Oil Corporation, Wyandotte 
Chemicals Corporation, Esso Stand- 
ard Oil Company, Dow Chemical 
Company. May we assist you? 


9:9 2 2 Oe. 0 0 6 8 8.62 2 2 2 8:6 OO Oe: OB 8 6-4 Oe Ce a ee ee ee eee ee ee 


{ 
\ 





ee _ 


Carrier) 


If you’d like a copy of our informative 
booklet, 
“Centrifugal Compressors 
for Industry” 


please call your nearest Carrier office. 
Or write direct to Carrier Corporation, 
Syracuse, New York. 














centrifugal compressors 
refrigerating equipment 
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This frothing unit pours liquid latex into molds. 


Demineralized water helps GOODF YEAR: 
maintain Airfoam quality-and saves money, too! 


The minerals dissolved in raw water carry elec- 
trolytic charges. If such water is used for latex 
dispersions, the rubber coagulates prematurely . . . 
causing excessive waste. 

Goodyear tried distilled water .. . until increased 
production overtaxed the steam plant. 

So Goodyear engineers looked into ion ex- 
change. After evaluating various demineralizers, 
they selected Permutit resins and equipment. 

Here's what they report after 4 years of continu- 


1ON EXCHANGE AND WATER CONDITIONING 
HEADQUARTERS 


PW Pe ee 
| a 


—_< 


ous operation: “The Permutit units reduce dis- 
solved solids from 165 to 3 ppm and supply iron- 
free water of controlled alkalinity. It has proved 
to be higher in quality than distilled water—at a 
considerable saving!” 

Better water may solve your problem. Write to 
learn what Permutit can do to help you. The 
Permutit Company, Dept. CE-3, 330 West 42nd 
St., New York 36, N. Y. or Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance St., Montreal. 


*T.M.’s The Goodyear Tire & Rubber Company 


PERMUTIT 


se ae 
a ee 


va 








5 reasons why it costs less 
to install and maintain copper piping 


7. JOINS QUICKLY. Modern solder-type connections eliminate threading. Strong, sound, smooth-interior 
assemblies are made at lower cost. 


BENDS TO CLEAR OBSTRUC- 
TIONS. Soft-annealed 


2. HANDLES EASILY. Replace- 3, WON’T RUST. ANACONDA 4, NEEDS FEWER FITTINGS. 


ment of old piping is easily 
and quickly accomplished 
with soft annealed ANACONDA 
Copper Tubes in coils. 


Copper Tubes stay smooth 
and clean inside. No rusty 
scale can form to accumuilate 


built-up deposits. 


ANACONDA Copper Tubes 
come in long lengths. They 
save cutting, reduce the num- 
ber of fittings needed. 


AnaconpA Copper Tubes 
can be bent on the job to 
clear beams, girders, etc. 


Ask your wholesaler for 


A hy fs = © N pA 
COPPER TUBES AND FITTINGS 


Also: Red Brass Pipe; PG’s®* (Pre-formed Panel 
Grids) for Radiant Panel Heating. 


FREE BOOKLET! Publication B-1 gives more information on why 
it costs less to install and maintain copper piping. Write to: The 
American Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 5445 


*Pat. Applied For 
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ed simplicity 


CASING AND BACKPLATE of cast 
Meehanite. All surfaces adjacent to 
the impeller are machined to close 





Po 





Accent on rug 









fel ictaelalas 







ONE-PIECE, OPEN TYPE IMPELLER 
develops no end thrust; mounted on 
tapered shaft and readily removable 








' BASE AND HOUSING of 
heavy fabricated ‘steel, 
strong and rigid 









INLET CONNECTION 
AND GUIDE VANES of 


eer sm@iulststalelalhi 






ELLIOTT 


CENTRIFUGAL COMPRESSORS 


are extremely simple in design and construction. Hun- 
dreds are serving in processes requiring the handling and 
compression of large quantities of air or gas. All parts in 
contact with the gas to be handled can be made of suit- 
able materials. 


Elliott compressors are made in both single-stage and 
multistage types, for pressures up to 1000 psig, with 
capacities to 175,000 cfm. Elliott Company also builds 
the motor or turbine drive, including speed-increasing 
gears when required. 





Typical ‘installation of an Elliott compressor handling For details and specifications consult your local Elliott 
25,000 inlet cfm of air, at a discharge pressure of about field engineer, or write Elliott Company, Centrifugal 
2.5 psig; driven by Elliott 300-hp steam turbine at 3300 rpm. Compressor Dept., Jeannette, Pa. 


P4-2 


rave, 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS OEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


ELLIOTT Company Fis 
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JENKINS recro-renew 
PLUG TYPE VALVES 
WITH 


c SS 


Call your Jenkins Valve Distributor, and ask for Form 202, 
SOLD or write: Jenkins Bros., 100 Park Avenue, New York 17. 


Glo 
THROUGH 
a JENKINS VALVES <> 
LOOK FOR THE JENKINS DIAMOND Grin Os 


$5 
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what's most 
important to you 
in MIEXERS ’ 


FLOOR SPACE? 

If limited space is your problem, Sprout- 
Waldron may have the answer. We 
have mixers so compact that one with 
1250 cu. ft. capacity occupies only 90 
sq. ft. of floor space. 


POWER? 

You can save power with Sprout- 
Waldron mixers—verticals in sizes up 
to 1500 cu. ft. operate with as little as 
30 h. p. 


CORROSION RESISTANCE — 

MATERIALS CONTAMINATION? 

You can get a Sprout-Waldron made of wood, stain- 
less steel, black iron, non-ferrous or commercial 
alloys engineered to. meet your specific needs. 


SELF-CLEANING? 


Sprout-Waldron verticals are naturally self-clean- 
ing, and horizontals can be made nearly so. 


MIXING TIME? 

‘Certain Sprout-Waldron models produce complete 
mixes ‘in seconds after being charged with the last 
ingredient. 

EASE OF CHARGING? 


Some Sprout-Waldron mixers are self-contained — 
equipped with their own loading or charging means. 


DISCHARGE EFFICIENCY? 

Sprout-Waldron mixers can dump entire charge in 
one mass with properly designed discharge gates. 
INTIMATE BLENDING? 


With a Sprout-Waldron blender, particles can be 
made to lose their individual identities. 


YOUR INVESTMENT PROTECTED 


Our 88 years of service to industry 
_ is goed assurance that you can ob- 
_ tain parts and service for the life 

_ of your Sprovt-Waldron equipment. 


SE Shes St 





46 













































\ | Sx 


SX 
Fae 





S 





\\ 





DUST AND PRESSURE TIGHTNESS? 
All Sprout-Waldron models can be made dust-tight 
and pressure-tight. 


TEMPERATURE CONTROL? 
At Sprout-Waldron there is the know-how to incor- 
porate heating, cooling and drying with mixing. 


VISCOSITY PROVISIONS? 

Sprout-Waldron equipment mixes dry and semi-dry 
materials, adds liquids to solids, and even mixes 
molasses in January. 


Whatever your mixing requirements, Sprout- 
Waldron meets them with dependable guidance, 
unique “adaptioneering” methods, a complete line 
of equipment, and top-notch service. You get more 
at Sprout-Waldron, because Sprout-Waldron has 
more to give. Let us advise you on your next mixer 


installation without cost or obligation. Please write : 


for details. 


SsrPRour-wayrr™ 


(Vanwffactetre “6 Z: % GLALET Ce FOr ? 


Equipment for SIZE REDUCTION © MIXING & BLENDING © BULK MATE- 
RIALS HANDLING © PELLETING & CUBING © PRODUCT CLASSIFICATION 


Facilities for fabricating, machining, custom founding, woodworking, laboratory testing 


15 LOGAN STREET - MUNCY, PA. 
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To convey high-temperature, high-pressure 
CORROSIVE gases and liquids... 
AMERICAN’S 


Typical American Stainless Steel Tubing and 
assemblies designed and manufactured for STAINLESS STEEL TUBING 


specific service conditions. 











stands up under continuous flexing 


absorbs severe vibration 
compensates for misalignment 
is easily installed 


OPEN PITCH 


of o}) Se Bee 


American's Flexible Stainless Steel Tubing was developed to 

convey searching and corrosive liquids and gases under varying 

temperature and pressure conditions. It is available in Stainless 

Types 316 and 321 in sizes 14” I.D. and up. Stainless steel wire 

braid covering gives added strength for high-pressure applica- 

tions. American Flexible Metal Hose and Tubing is also avail- 

jae aay m A able in bronze, aluminum, steel, monel, super-nickel, brass and 
right, shows annular construc- other workable metals. 

tion. Complete assemblies include fittings attached by Heliare 

welding or silver brazing. For help with any connector problem, 

talk it over with an American Metal Hose sales engineer. You'll 

save time and money when you take advantage of this special- 


ized experience, and the design services offered by American. 


OPEN PITCH 55177 


for general git Rever CONNECTOp. MUST move 


service 


CLOSE PITCH A M E i i C AN FLEXIBLE 
for extra flexi- METAL HOSE AND TUBING 


bility, frequent 
movement, exces- 


some a» ANACONDA >roovc: 


STAINLESS STEEL 
BRAID 
gives added 
strength for a FREE The American Brass Company, American Metal Hose Branch, 
high-pressure FOLDER! Waterbury 20, Connnecticut. 
or F Please send me a copy of Bulletin STC-1, “Flexible Stainless Steel Tubing by 
Four-page folder gives 
ASSEMBLIES engineering data on con- 
made up to your struction and types. In- 
specifications cludes pressure ranges, 
complete with bending diameters, 
fittings, attached weights, data on fittings. 
Write today for your 
copy. Please punt. 





American.” 








The modern OIC “500 Line” provides a choice 
of 3 bronze globe valve designs to meet specific 
sets of operating conditions. 

You can rely on all three. But you will improve 
over-all globe valve performance by selecting the 
design which especially fits your particular operat- 
ing requirements. 


Base your selection on these facts 


Plug dise with renewable seat—Use where 
throttling is required on services up to 550°F. 
Tapered disc and seat are stainless steel, hardened 
to 500 Brinell. They resist erosive and abrasive 
wear resulting from throttling . . . even crush 
foreign particles to effect tight closure without 
damage to seating surfaces. Seat and disc may be 
reground or replaced. 


Spherical disc with renewable seat—Use in 
general wide-open and closed service, up to 550°F, 
where frequent cycles of operation will be required. 
Seat and disc are copper-nickel alloy, resistant to 


Choose the OIC disc-seat 
combination of greatest reliability 


corrosion and galling. Disc and seat mate by line 
contact assuring positive tight closure on any fluids. 
Both seat and disc may be reground or replaced. 


Composition disc—Normally furnished with 8E 
disc—suitable for steam, hot water, oil and gas— 
designed for use in wide open or closed position. 
This relatively soft disc material permits disc to 
effect tight closure in spite of small scratches or 
particles on the seat. This valve may be used for a 
number of services by fitting it with discs suitable 
for the fluids to be handled. Use of slip-on type 
disc-holders simplifies disc replacement. 

Stems on all ‘‘500 Line’’ valves are machined 
from special OIC 40-alloy which will not gall or 
seize. The complete ‘‘500 Line” includes bronze 
globe, angle and check valves, with many parts 
interchangeable. 

For choice of design, high quality and maximum 
performance specify the complete ‘‘500 Line” when 
you order from your OIC Distributor. 

Write for Form No. 1001 which describes the 
**500 Line’’ more fully. 


THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


ALVES 


FORGED & CAST STEEL, LUBRICATED PLUG, 


BRONZE & IRON 
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American Blower 
Dust Collectors 


Recover valuable 
materials, eliminate 
nuisances 





MIDDLE CYLINDER 


DuST OUTLET 


BLAST GATE 


Mechanical type collectors 
offer high efficiencies 
over wide range 


Simplicity in principle and design 
is the key to the efficient oper- 
ation of American Blower Type D 
Dust Collectors. There are no 
rotating parts to adjust or repair. 
No water, oil or other collecting 
substances, which might cause 
corrosion or plugging, are used. 


As a result,-American Blower 
high-velocity mechanical collectors 
are widely used in industry as a 
means of eliminating a dust nui- 
sance or to recover valuable 
materials from air. 


If you have a problem in dust 
collection, consult the nearest 
American Blower Branch Office, 
or write stating your requirements. 


RECEPTACLE 








Complete 

dust laboratory 
to serve you 
> 





BUILDING 
THROUGH BUSINESS 


FOR A BETTER AMERICA! 
support ; 
Junior Achievement 
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Technical information, 
obtained from thousands 
of tests in our laboratory 
and in the field, has pro- 
vided our engineers with 
an extensive file on dust 
problems and covers 
thousands of dust sam- 
ples. Engineers are invited 
to make use of our com- 
plete dust-research lab- 
oratory where tests can 
be made on commercial- 
sized collectors. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN BLOWER 


Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE 
DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 





National Container Plant 
Relies on Dracco Airstream 
for: 


SWIFT 
SURE 








=HANDLING 


“Airstream” Receiver is mounted above salt 
cake storage tank at National Container’s new 
pulp mill. Salt cake, picked up from track-side 
unloading station (arrow) is discharged directly 
to storage. Later, it is moved to production 
through conveying line suspended from wires. 


Dracco’s “Airstream” Conveying method is preferred 
again! 

This time, “Airstream” has been put to work handling 
salt cake at National Container Corporation’s new plant 
in Valdosta, Georgia. Large tonnages of salt cake (or 
sodium sulfate) are consumed daily at National's plant 
to make up the cooking liquors necessary for producing 
wood pulp. 

The Dracco system performs two vital materials 
handling jobs—unloading to storage and transporting to 
process. Incoming box cars are emptied by one man from 
a track-side unloading station. All salt cake is moved 
directly to a 90-foot storage tank at 15 tons per hour 
without loss or contamination. 

For daily production requirements, this versatile 





OF 
SALT CAKE 





Dracco installation also withdraws salt cake from storage 
and conveys it some 175 feet to a nearby plant. There, 
the salt cake is discharged directly to process tanks. 

Highly automatic, this efficient handling system assures 
minimum labor costs and permits economical bulk 
purchasing. Designed and engineered by Dracco, it pro- 
vides completely dependable, low-cost materials handling 
for National Container. 

If your handling problem involves bulk granular or 
powdered materials, don’t overlook the economy of an 
“Airstream” Conveyor. Write to: 


DRACCO CORPORATION 
4040 East 16th Street - Cleveland 5, Ohio 
The economies and advantages of the Dracco 


** Airstream” method are presented in Bulle- 
tin 529. A copy will be sent you on request. 


Sefoomance pee A 
Adet LLAMA. CONVEYORS - DUST CONTROL EQUIPMENT 
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How to get maximum tube life 
per dollar: Ask the experts! 


OUR temperature, pressure, corrosion and oxidation 


This month’s report is on: problems may be solved by serveral analyses of high 
SICROMO 7 temperature steels. But from the standpoint of maximum 


tube life per dollar—the best life/cost ratio—there’s only 
one analysis that’s best for you. 





Suggested as a substitute for steels of the 5.0 per cent 
chromium type for applications which require increased To get that one analysis, go to metallurgists of The 
resistance to corrosion by hot petroleum products. Timken Roller Bearing Company. They’re recognized 
authorities on high temperature steels—with more than 

20 years of steel research and experience behind them. 

ey ese — ai —— oir peat 3 They’ll help you choose the one tube steel analysis that’s 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20* best for your application from the 24 different analyses at 
Silmo Sicromo3  _ Sicromo9M 25-12* their disposal. And no matter which one you choose, you 
om £68 Cee BSG Setaless. 35-19" can be assured of uniform quality because the Timken 


2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** “-" ; 
* Available as seamless tubing on an experimental basis only. Company rigidly controls quality from melt shop through 
tubing. final tube inspection. 


**Not available as seamless 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 


Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 








mless tubing. 


iis aS 


Flattened test of 10%,” 0.D. by 1.580” wall of 18-8 Cb showing the excellent ductility of large, heavy-wall Timken sea 


, TIMKEN 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


ry 


rm eee) 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


CHEMICAL ENGINEERING—March 1955 51 








Bearing, 
fully enclosed 
and protected, 














The bearing cap is held tightly in place against the 
inner face of the bearing enclosure. This cap, with 
its close running clearances, keeps grease from the 
interior of the motor . . . retains an ample supply 
within the bearing enclosure. 


At the outer side of the bearing, double labyrinth 
seals keep grease in, also keep dirt out. What's more, 
large grease reservoirs act as additional dirt traps. 














yet easy to grease when desired 


»eeGives more value for your 





Lubricate without dis- 
mantling motor. Pipe- 
tapped holes in the 
bearing housings at 
two points provide 
both means for insert- 
ing new grease anda 
means of flushing out 
old grease. 











motor dollar 








Look for the extra bolts on the end housing... 
the sign of greater value. Ask your Allis-Chalmers 
representative or Authorized Distributor to show 
you a cutaway section of this maintenance-cutting 
design. Or write Allis-Chalmers, Milwaukee 1, 


Wisconsin, for Bulletin 51B7225. 





ALLIS-CHALMERS <... 
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Buflovak Vacuum Rotary Dryer—with revolving heating tubes and heated agitator arms shown separately 


Buflovak Vacuum Rotary Dryers provide low temperature drying 





with agitation... and recovery of solvents 


When you need a vacuum rotary dryer, 
you may readily find that a Buflovak con- 
ventional type, is just right for your pro- 
duction requirements. 

Built in a wide range of sizes, this dryer 
consists of a jacketed cylinder, heated by 
steam or hot water—charge and discharge 
openings—and a revolving agitator that 
accelerates both the drying and the dis- 
charging of the dry material. Mounted on 
the agitator shaft are straight or helical- 
faced blades, which thoroughly mix the 
material with a shearing action that re- 
duces power consumption. When desired, 
other features may be furnished to give 
these standard Buflovak Vacuum Rotary 
Dryers a wide range of applications. 


If your needs require special equipment, 
our engineers have the practical experience 
and technical know-how to design and 
build dryers for any special application. 
One example is special agitators for break- 
ing up materials that form lumps, thereby 
reducing them to a uniform powder during 
drying operation. 

In addition, you have the advantages of 
the complete facilities of the Buflovak 
Research and Testing Laboratory. This 
includes a pilot test plant which is used 
for pre-testing both processes and products. 
It’s your assurance that the equipment you 
buy will meet your requirements. 

These services are readily available to 
help you solve your drying problems. 


Write for Catalog 341 to get complete information about Buflovak Rotary Dryers. 


BLAW-KNOX COMPANY 





BUFLOVAK EQUIPMENT DIVISION 
1551 Fillmore Avenue, Buffalo 11, New York 











BUFLOVAK PRODUCTS: evaporators e dryers (atmospheric and vacuum) e solvent recovery and distillation 
equipment e chemical plant equipment e food processing equipment e kettles ¢ fabricated processing equip- 


ment e vulcanizers ... plus o complete Pilot Plant for pre-testing processes and products. 





























ee 
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See your Taylor Forge Distributor for up-to-the-minute facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS + Genera! Offices and Works: P.O. Box 485, Chicago 90, Illinois 
Offices in all principal cities * Plants at: Carnegie, Po.; Fontana, Calif.; Gary, Ind.; Hamilton, Ontario, Conada 





Both hammers were the 
largest of their time 


These two forging hammers went 
into service some 40 years apart, yet 
they boast the same claim to distinc- 
tion: both were the largest in the 
world when they went to work for 
Taylor Forge. The hammer above 
was largest in the world of 1910. The 
hammer at the left is largest of its type 
in operation in the world of today! 
The old hammer, now extensively 
rebuilt, is on well-earned semi-retire- 
ment in our Chicago plant; but it still 
stands as a symbol of the vigorous 
pioneering spirit that gave industry 


_its first forged steel flanges on a com- 


mercial scale. It helped to forge out 
the first lap joint flanges for Van Stone 
joints. It saw the first engineered slip- 
on flanges; the first welding-neck 
flanges; the first forged welding necks 
and pressure-vessel nozzles; the first 
complete line of seamless, butt-weld- 
ing fittings. 

Since it struck its first blow other 
Taylor Forge hammers have been suc- 
cessively the world’s largest, but 
“Old Number One”’ saw all the steps 
that made Taylor Forge the leader in 
designed piping progress. 

Today’s world’s largest hammer in 
the Taylor Forge Gary Plant is elo- 
quent proof that Taylor Forge is still 
setting the pace! 





An episode in the story of 
Taylor Forge leadership in designed piping 











Save Hundreds of Dollars 


on Many Process 
Pump Applications 


This pump will do many of the jobs of a 
costly refinery-type pump, yet it costs hun- 
dreds of dollars less to buy. 


It isn’t meant to do every job in the chemi- 
cal industry. But it will handle a big percent- 
age of the jobs. Check the construction and 
design features that make this possible: 


@ It’s built in most used ratings . . . to 3500 gpm, 


heads up to 550 ft. 

@ Handles liquids in most common temperature 
range... up to 550 F. 

@ Pumps liquors, corrosive materials and solutions, 
and petroleum products. 


ALLIS-CHALMERS 


CHEMICAL 
PUMPS 


@ Built in wide choice of materials including: iron, 
bronze, aluminum bronze, stainless steel, high nickel 
alloys and others. 


@ Available with several sealing methods including 
standard packing, inside and outside mechanical 
seals, plus special features such as cooling water 
jacket, smothering gland and others. 

@ Features double-row, oil-lubricated bearings. Two 
oil rings running in generous reservoir of oil carry 
oil to bearings. 

© Rigid cast-iron frame supports pump body and 
holds bearings in alignment. 


Get complete information. Call your nearby Allis- 
Chalmers district office. Or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bulletin §52B7638. 


A-4527 


ALLIS-CHALMERS @2) 
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WORTHINGTON CENTRIFUGAL REFRIGERATION COMPRESSOR in Gulf’s new ethylene plant. 


Nozzles are for interstage bleed which boost discharge flow to four times initial suction flow. 


New Gulf ethylene plant offers “curb service” 


Gulf Oil’s new 180 million pound-per-year ethylene plant at Port 
Arthur, Texas, is the first ever designed to deliver its products directly 
to consumers—some of them 80 miles away— by pipe line! 

It’s also the first to use centrifugal compressors (by Worthington) for 
charge gas compression, water injection for cooling to prevent co-poly- 
merization and multi-nozzle compressors to accommodate large bleed-in 
loads. 

Three Worthington compressors handle five different charge streams 
in the process. Two more provide the necessary refrigeration for the 
process. Power—19,850 hp in all—comes from five Worthington steam 
turbines and one gas expander. 

= * ~— For over 50 years Worthington has been helping petroleum and chemi- 
HANDLING CHARGE GAS at Gulf plant keeps this cal processing men with knotty refrigeration problems. Check your 
Worthington centrifugal compressor busy. Water Worthington district office about yours—or write Worthington Corpo- 
injection nozzles control temperature, prevent ration, Air Conditioning and Refrigeration Division, Section A.5.30, 
co-polymerization. Harrison, N. J. A.5.30.CG 


“SEE the Worthington Cor- 
poration Exhibit in New 
York City. A lively, inform- ee 
ative display of product de- 
velopments for industry, 


business and the home. an 
Pork Avenue and 4lst SF 


SS 
“ 4 z SS ——_, 
Street. IIIs. IW 


CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE HOME 
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HOW MUCH 
iS IT WORTH 
TO YOU... 
TO GET 
PROCESS FLUIDS : 
CLEAN? 




















Perhaps You’re Paying Too Much! 


Sometimes, it’s worth a lot. You'll go 
to any expense to remove contami- 
nation. 

But—in hundreds of cases, chemi- 


cal firms are getting perfectly satis- 
factory results with the less expensive 
Cuno MICRO-KLEAN replaceable- 
cartridge filter. 


SO YOU HAVE TO ASK YOURSELF... 


1. Will the MICRO-KLEAN do my job well 
enough? 

To help you answer: Cuno MICRO- 
KLEAN is guaranteed to remove all solids 
larger than specified* plus a large pro- 
portion down to 1 micron. 

2. How much will the MICRO-KLEAN 
save me? 

Well, the savings come from: 

a. Lower initial cost 


b. Lower maintenance cost—housing 
easily disassembled for cleaning— 
filter renewed by simple replace- 
ment of cartridges. 

c. Lower replacement cost—MICRO- 
KLEAN’s exclusive construction as- 
sures double life. 

d. Positive mechanical separation— 
cartridge cannot shrink, swell, 
channel, or distort—fluid is pro- 
tected. 





INVESTIGATE MICRO-KLEAN NOW! 
This well-proved filter handles wide 
ranges of fluids at wide ranges of flow 





rates and viscosities . . . capacities from 
a few to over 800 gpm . . . connections 
from % in. IPS to 6 in. flanged. 








CUNO 


*10, 25, 50 micron densities available 

MICRO-KLEAN Cartridges fit other 

makes; special lengths available for 
built-in installations. 


Complete Line 


ENGINEERED FILTRATION 


if you can pump it, 
Cuno can filter it 


MICRONIC (Micro-Klean) * DISC-TYPE (Auto-Klean) * WIRE-WOUND (Flo-Klean) 


WHAT'S YOUR CLEANING ProBLem? seeif MICRO-KLEAN won't sotve it FOR A FRACTION OF THE COST 


RES Tee rt tn eee em ey tee Mere ee ee gre e  ngT en Cea et te ee Tid then Ee WR ee et 


( Absorption oils 1 Glacial acetic acid C0 Petroleum solvents 
C0 Helium 


(0 Industrial alcohols 


0 Cellulose acetate (CO Photographic developing 


0 Chlorinated solvents sohttons 


CD Lacquers 0 Pickling brines 
0 Natural gas 
0 Nitrogen 


0) Paraffin 


0 Coal tar solvents 

CO Enamels 

0 Ethylene glycol 

C Ethy! and methyl cellulose 


D0 Sulphuric acid (up to 12%) 
0 Varnishes 


(0 Water and water solutions 


NOE vidi indkcweveens eee Pea RE ny SENS OTS eS wea EE PHT ETE SLA L 


eo oe ee oe ee ee ee ee a a a 
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Company...... 


PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD CRY <0 se 


CUNO ENGINEERING CORPORATION Dept. 162 5 
102 South Vine Street, Meriden, Conn. 


Please send me a free copy of your MICRO-KLEAN bul- 
letin. | am especially interested in the services checked. 


90 esesien tee 


Address..... HE se pebeddbecacuaasas 


Set ewes arc ccce 
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STORAGE BINS 








Certain-teed makes certain 


A few years ago, Certain-teed Products Corporation decided to 
find, if possible, more economical methods of operation in its 
York, Pa. plant. One problem given serious consideration was the 
handling of incoming limestone and slate filler dust received in 
bags, requiring costly, manual labor, resulting in breakage of bags 
with consequent loss of material and a dusty condition in the plant. 

Together, Certain-teed and Fuller engineers made studies of 
their layout and came up with a solution—a combination of the 
Fuller-Kinyon Conveying System and F-H Airslides. 

Two Fuller-Kinyon Pumps are used. One conveys limestone 
dust from’ hopper-bottom cars, utilizing the Airslide to convey 
from cars to the pump located in a pit in the plant. This pump 
conveys to either one of the two storage bins. . . efficient, clean, 
rapid transfer from cars to storage. The other pump handles the 


FULLER COMPANY 
Catasauqua, Pa. 


AIRSLIDE 
OW GATE 


gFULLER ROTARY 
fAIR COMPRESSOR 
SUPPLIES EITHER 
\,  F-K PUMP) 


NVEYING \LINE 
swubetienie ei, 


TRUCK pump HOPPER 





with Faller 


eee Unloading and conveying system pays off 


slate dust, delivered in trucks, also conveying to storage. With- 
drawal of either material from storage bins is accomplished with 
Airslides, which discharge to an elevator delivering to process. 

Air for the pumps is supplied by a Fuller Rotary Single-stage 
Compressor, having a capacity of 482 c.f.m. at 20-lb. pressure. 
Low-pressure air, for the Airslides, is supplied by a small blower. 

It is reported that the savings realized by the use of this 
Fuller system has paid for the installation in less than two years 
of operation. 

Possibly your materials handling is antiquated and costly, 
which could be remedied by a comparatively small investment. 
Why not find out... have a Fuller engineer study your operation 
and submit a report . . . it will cost you nothing, nor obligate you 
in any way. 


Branch offices: Chicago—San Francisco—Los Angeles—Seattle—Birmingham o187 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS .. . . PREHEATERS . . . .. COMPRESSORS AND VACUUM PUMPS .. . . FEEDERS 


58 


March -1955—CuemicaL ENGINEERING 








specify Enjay for fast-paced sales 


IN PETROLEUM (Motor Oil and Gasoline Additives) 


IN CHEMICALS (pjastics) 


Rely on Enjay for top quality in your product, the kind 
that makes for growing demand and fast-paced selling. The 
Enjay Company supplies the petroleum, surface coating 
and chemical industries with a complete line of uniform, 
high quality petroleum chemicals backed by 35 years‘ of 
proved results. You can also depend on Enjay for leader- 
ship in research and for expert technical assistance in 
developing new or improved products through chemistry. 
Next time, call Enjay for your chemical needs. 
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IN SURFACE COATINGS (paint and Varnish) 


SURFACE COATING CHEMICAL 








Naphthenic Acids 
1s0-Octyl Alcohol 

Decyl Alcohol 
Denatured Ethy! Alcohol 


Acetone 
Metny! Ethyl Ketone 


35 successful years 
of leadership 
in serving industry 


Enjay Company, Inc. - 15 West Sist St., New York 19, N.Y. 
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yr A Basic 


— Process Change 

was required for an alumina producer 
when bauxite from Jamaica was ad- 
ded to the established source of Suri- 
ae ; ia ale nam bauxite. Differing chemical char- 
Built-in Oper ational F lexibility acteristics of the ore were minimized 
by the design which enabled the en- 
larged plant to process either bauxite, 
alone or in any combination of the 
two. A Kaiser Engineers plus is design 
of process or plant with operational 

flexibility built in. 
by Kaiser Engineers. Not hidebound On your request, a copy of Kaiser 
ea Engineers new chemical processing 
by tradition, the fresh approach brochure (No. 101), as well as a 32- 


“gees page experience record book, will be 
of the KE team of specialists assures mailed to you. 


(outstanding characteristic of 
the helicopter) is an “extra” found 
in every plant designed and built 


you that your next plant 
will feature efficient and flexible 


operation at low cost. 








& * 
ka ; . e i e Ph g } ni e e i S tor low operating costs 


DIVISION OF } HENRY J. KAISER COMPANY 





ENGINEERS CONTRACTORS 
HK ® 
@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, LOS ANGELES, WASHINGTON, D. C. 
@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Canada) LTD., MONTREAL 
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Glascote reactors give you drives that 


excel in heavy-duty operation 


Another good reason why it pays 
to do business with Glascote 


Every unit in Glascote’s complete line of 2S 

tough, precision-engineered drives is built to 

deliver remarkable dependability in your 

heavy-duty applications. These drives in- 

clude V-belt types for laboratory reactors 

. . variable-speed and gear-head 
motor drives. 











Two drive reductions transmit ample power 
for all agitator needs and speeds. First reduc, © 
tion is accomplished by hardened, precision- — 
ground, spiral-bevel pinion and ring gears. 
Second is made by silent chain or helical gear. 


Tapered roller bearing and a radial roller 
bearing assure friction-free straddle-mounting 
for pinion shaft. 


Oversize vertical sleeve bushing and ball | 
thrust bearing support the ring gear, mount- 
ing and agitator shaft. Positive alignment for ~ 
agitator shaft assured by bushings at three 
points. 





%: ed oe 


Full bath lubrication means long life for all 
vital parts. 


Ask the representative who calls on you for all the facts 
about Glascote products —reactors, receivers, condensers, 
evaporators, storage tanks and accessory products. Or, if 
you prefer, write direct. Glascote Products, Inc., Cleve- 
land, 17, a subsidiary of A, O°. Smith, 


Equipped with dependable drives, 

Glascote reactors are available in ; 

a selection of sizes for laboratory, ‘ : cote 
pilot plant and production appli- i 

cations. Your choice of glass-lined 


or alloy metals. 4 PR O DO Ee ts, 


CLEVELAND 17, — 
Sales offices or agents in Principal. Cities 


Export Sales: 
A. 0. Smith Corp., International Division, Milwaukee 1, Wisconsin 


subsidiary of A 0. Smit! Corporation 


World’s largest manufacturer of glass-lined steel 
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formaldehyde isn’t ‘“‘formaldehyde’’ any more... 


For low solids resins it’s 


CELANESE’ FORMALIN 


Formalin—one of the hard-working Celanese specialized formaldehydes 
—continues to be the right formaldehyde for low solids resins and 
adhesives. And the right source for Formalin is still Celanese integrated 
production that assures continuous supplies for all industries. 


Revised Edition of Celanese Formalin Manual 


The Celanese Formalin Handling Manual is a valuable reference for 
technical and non-technical personnel. Clear and concise, it covers 
storage, handling, analysis methods, safety precautions, temperature 
effects, and all other vital information for users of Formalin. Send for 
your free copy to Dept. 553-C Celanese Corporation of America, 
Chemical Division, 180 Madison Avenue, New York 16, N. Y. 
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Producers of ... “The 
Metal Without an Equal” 


AMPCO’ METAL 


.«. the special alloys that make 


good where other metals fail 


A =. are some of the properties 
of Ampco Metal that help you 
keep production up, costs down: 


@ Excellent resistance to corrosion in 
certain media. 

@ High tensile and compressive strength. 
@ Unusual resistance to wear from abra- 
sion, erosion, and cavitation pitting. 
®@ High physicals at extreme tempera- 

tures, 
@ High rate of heat transfer. 
®@ High impact and fatigue values. 


Because it combines all of these quali- 
ties, Ampco Metal is often called The 
Metal Without an Equal. 

No matter what you do — whether 
you work in the chemical or process 
industries, refine oil, run a steel mill, 
make stampings, generate power, or 
any of hundreds of other jobs, you can 
make Ampco Metal work for you. It 
saves operating headaches and pro- 


*Reg. U. S. Pat. Off. 


AMPCO METAL, INC. 


Dept. CE-3 © Milwaukee 46, Wisconsin 
West Coast Plant, Burbank, California 
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duction grief, because it often makes 
good where other metals fail. 


These versatile special alloys fight 
wear, corrosion, impact, fatigue; give 
long life and dependable performance 
under the severest conditions. That’s 
why they are widely used in such tough 
assignments as fractionating towers, 
exchanger components, slippers and 
screw-down nuts for blooming mill 
service, aircraft parts, dies, valves, 
bushings, and other punishing jobs. 


Chances are Ampco Metal can help 
you, too. It’s available in sand and 
centrifugal castings, sheets, plates, 
bars, tubes, extrusions, welding wire 
and electrodes, Consult your nearby 
Ampco field engineer or write us for 
full information. 


Ampco Metal, Inc. 
Dept. CE-3 © Milwaukee 46, Wisconsin 


I am interested in learning more about the 
properties and uses of Ampco Metal in the 
process industries. Please send me literature. 


Name. 

C pany 
Company Address... 
City. 
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NEW! a flow meter 


with no flow 


restrictions! 








oD 


SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless steel 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat- 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 
is recorded in desired flow units by Dynalog 
Electronic Recorder or Controller. 


THE FOXBORO COMPANY, 


© Adds no pressure drop — 
nothing inside pipe to interfere 
with fluid flow. 

® Measures fluid velocity directly. 

e Overall accuracy better than 
1% of range over entire scale. 

® Uniform flow scale. 

Full accuracy sustained even on 
liquids other meters can't handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

# Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 

2” to 8” sizes standard — larger 
sizes as required. 





FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons, It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe—no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for complete details. 


363 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 
FLOW METERING 


UNITED STATES, CANADA, ANDB ENGLAND 
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IPING “corners” can be costly—costly in initial installa- 
tion, continual maintenance, flow resistance, pressure- 
loss, erosion, and corrosion. 
You can “cut the corners that cost” with Globe Welding 
Fittings. Installation is simpler—faster. Your piping is 
safer, stronger with less weight—needed space reduced 
— insulation is easier and faster. There is less chance for 


mmm THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
Fittings Department 
3839 W. Burnham St. © Milwaukee 46, Wisconsin 
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erosion, corrosion, and leakage to develop because of the 
smooth inner walls, true radii and circularity of Globe 
Welding Fittings. Liquids and gases flow smoothly with 
less resistance and pressure-loss. 

Decide to“cut the corners that cost”on your next piping job 
— specify and use Globe Precision-Process Welding 
Fittings. 














AUTOMATIC PROPORTIONING 


... 50 years of automatic weighing experience 
covering more than 400 different materials 
. . « life-testing of electronic components in the lab, 
for maxithum performance in the plant 

. materials flow research and test facilities to co- 
ordinate material characteristics with system design 
. . « a development lab working out new and better 
methods in automatic proportioning 
. » « integration of all equipment and accessories into 
a complete coordinated system 
. « » system completely wired and tested with test 
material before shipment 
. . - single responsibility for the entire system, with 
nationwide service facilities. 





y, 





MATERIALS HANDLING BY WEIGHT SINCE 1902 





A prominent mid-western firm manufacturing rubber 
products has installed this Richardson system for remote 
control of formulation in the batching process. The 43 
different ingredients handled include pelletized rubber, 
pigment fillers, accelerators, carbon blacks, and staining 
and non-staining oils. Solid ingredients are remotely 
selected and discharged from storage bins via Richardson 
automatic scales to a collector conveyor below. Oils are 
also remotely selected, and after discharge from auto- 
matic scales to pressurized surge tanks, are fed together 
with solids to a Banbury mixer. 

One man operates this proportioning system which is 
fully protected from motor failure, human error, mate- 
rials shortages, circuit interruptions and similar difficulties 
by an indicating alarm system. Control panel switches 
allow transfer, if desired, of the entire system to manual 
operation. Electrical interlocks halt the process if any 
major element (i.e. Banbury temperature or air pres- 
sure) fails to meet operating requirements. In the even: 
of such deviation, or power failure, operation may be 
resumed from the point of interruption without recycling. 
Clean-out circuits are provided. 

For complete case history file of Select-O-Weigh installa- 
tions in industry, please ask for Bulletin 0351. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlanta * Boston * Buffalo * Chicago * Cincinnati * Detroit 

Houston * Memphis * Minneapolis * New York * Omaha 

Philadelphia * Pittsburgh * San Francisco * Wichita * Montreal 
Toronto * Havana * Mexico City * San Juan 
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Here's the Rectifier That Needs 


No Delicate Adjustments 


This 1000-kw, 6-tube excitron rectifier is typical of units 
used for heavy-duty service in many industrial plants. 


ITTLE MAINTENANCE IS NEEDED 
L with Allis-Chalmers excitron- 
type rectifiers. Excitation of the ex- 
citron rectifier is continuous, while 
other types of rectifiers require re- 
ignition 60 times a second. 

Since it is more difficult to start a 
rectifier arc than to maintain it, the 
excitron rectifier is much less likely 
to lose excitation during operation. 
Momentary dips in supply voltage 
which are encountered in many sup- 
ply systems have no effect on the 
continuous excitation arc. 

Years of operation in hundreds of 
installations have proved the relia- 
bility and ease of operation of Allis- 
Chalmers mercury arc rectifiers. You 
can get complete information from 
your nearby A-C office. Or write 
Allis-Chalmers, Milwaukee 1, Wis. 


A-4581 


cl 


CONTROL GRID 


L-—{1) 


EXCITATION 
ANODE 


—O 


a 
E STEEL PLUNGER 











MERCURY 
POOL CATHODE 


PLUNGER HOUSING 


1 a 
IGNITION SOLENOID i eS 
i ' ( 























Unique Plunger Starts 
Continuous Excitation 


The excitron tube has an excitation anode © in 
addition to the main anode @). With the excita- 
tion circuit de-energized, the steel plunger @ 
floating in the mercury pool cathode @ makes pose 
itive contact with the excitation anode (as shown). 

When the excitation circuit is energized, the 
ignition solenoid © pulls the steel plunger @ 
away from the excitation anode@® and under the 
mercury pool cathode @ , thus drawing a dec arc 
and forming the cathode spot, which makes con- 
duction of load current by the tube possible. 

If power is interrupted the plunger will float 
up, contact the excitation anode and automati- 
cally re-establish the excitation arc when power 





Neg tt Sd 





ALLIS-CHALMERS © 
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WITH CARBON TIP 








THE CORRECT SYSTEM FOR YOUR PLANT 


You'll save money and risk by calling in National Foam “fire 
engineers.” They survey your plant, analyze every process, loca- 
tion, flammable liquid used, flash points, existing system, water 
supply, and other factors. They recommend a basic AER-O-FOAM 
System with manual or automatic control, stationary or mobile 
operation. They prescribe the proper equipment — Foam Cham- 
bers, Overhead Units, Dip-tank Systems, Nozzles, Extinguishers. 
After installation you receive a complete operating manual. 

Only National offers you one source for system design, equip- 
ment, and instant, positive, fire-tested AER-O-FOAM. Call on 
National today to discuss your flammable liquid risks. 

Write for new, free booklet, “Foam Fire Protection.” 
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REMARKABLE 
NEW STEEL 


for heavy-duty welded equipment 


SL / 
sj >— 
Strong, tough USS “T-1” Steel 


improves performance... reduces costs 


N this new engineering material— 
I USS “T-1” Steel—you get a com- 
bination of mechanical properties 
never before obtainable in a single 
steel. 

In “T-1” you get great strength (a 
yield strength of 90,000 psi.) , yet you 
can fabricate this steel easily and at 
low cost. You get a steel with good 
creep and rupture resistance at tem- 
peratures as high as 900° F., yet so 
inherently tough that you can also 
use it in heavy duty jobs at sub-zero 
temperatures down to —40° F. In 
“T-1”, in brief, you get a steel that 
withstands severe impact abrasion 
and, at the same time, resists cor- 
rosion at all temperatures. 

This unique combination of prop- 
erties helps you to cut costs and im- 
prove performance in an extremely 
wide range of industrial applications. 

“T-1” enables you to reduce the 
size and weight of heavily stressed or 
heavily abused parts with no sacrifice 
in service life or dependability .. . 
and it enables you to increase the 
capacity of pressure vessels and stor- 


age tanks, to increase allowable — 


working pressure, without increasing 


weight. 
You can use ““T-1” Steel to reduce 
fabricating costs, because you can 


 & @ 


weld it or flame cut it without pre- or 
post-heating. Heavy duty equipment 
now can be fabricated either in the 
shop or the field—wherever it is more 
convenient and less costly—without 
the. lost time and extra expense in- 
volved in heat treatment. Remember, 
too, when you use “T-1” Steel to re- 
duce the size of welded sections, you 
cut welding time and the amount of 
welding rod needed. That’s more 
money saved. 


You can use the high-temperature 
strength of “T-1” Steel to increase 
the service life of pipes, ducts, and 
vessels. You can use its amazing sub- 
zero toughness in equipment that 
must operate outdoors in the most 
severe weather. In fact, with “T-1” 
Steel you can increase the strength, 
dependability, and safety of heavy 
duty equipment for use at any at- 
mospheric temperature. Send the 
coupon for complete information. 


UNITED STATES STEEL CORPORATION, PITTSBURGH > COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SEE The United States Steel Hour. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 


United States Steel, Room 4649 
525 William Penn Place, Pittsburgh 30, Pa. 


[1] Please send me your booklet 


“United States Steel presents T-1” 
which contains the full story of T-1 steel. 


[ Have your representative get in touch with me. 


os AST 
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\ POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


POWELL 
VALWES FOR 
MODERN 
INDUSTRY 


FIG. 2193—Ni-Resist* Gate FIG. 6003 SS—Alloy Steel Gate 
Valve for 200 Pounds W.0.G. Valve for 600 Pounds W.S.P. 


LINE 


QUALITY 


- THE COMPLETE 


FIG. 2453 G—Stainless Steel 0.S.& Y. 
Gate Valve for 150 Pounds W.P. 


- THE .COMPLETE. QUALITY LINE... POWELL VALVES... 


*Trademark of The International Nickel Co. 
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POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


When you think of valves—think of Powell. For Powell has a Consult your Powell Valve distributor. If none is near you, 
complete quality line. Powell probably makes more kinds of we'll be pleased to tell you about our complete line, and help 
valves and has solved more valve problems than any other solve any flow control problem you may have. Write . . 
organization in the world. 

Shown above are just a few Powell Valves. Investigate these The Wm. Powell Company, 

valves . . . and the complete line of quality valves made of Cincinnati 22, Ohio 

bronze, iron, steel, special alloys and pure metals. ' 
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WYANDOTTE 


CHEMICALS 


Edwin M. Ross, manager of production division, W. H. & L. D. Betz, Philadelphia, nationally known chemical engineers and consultants. 


“Pluronics have definitely been an 


aid to us in water conditioning” 


—W.H. & L. D. Betz, Philadelphia, Pa. 


Industrial water conditioning is an 
exacting service business with a big 
future. W. H. & L. D. Betz, 
chemical engineers and consultants, 
Philadelphia, have been promi- 
nently identified with this business 
since 1925. 

Each year, Betz mixing and 
formulating plants, in Philadelphia, 
Texas, California and Montreal, 
blend thousands of “prescriptions,” 
each formulated to solve some in- 
dividual water-conditioning prob- 
lem for industry. These plants 
actually perform the function of a 
giant pharmacy. They are the focal 
point of Betz engineering skill and 
experience. 

“In our prescriptions we use 
many ingredients,” says Edwin M. 
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Ross, manager of the Betz produc- 
tion division. “We are continuously 
testing new products that may 
help us improve our services to 
industry. Recently, we tested the 
Pluronics, :Wyandotte’s nonionic 
surface-active agents. As a result, 
we are now using the Pluronics in 
certain areas of our water-condi- 
tioning service. They have defi- 
nitely been an aid to us in solving 
water-conditioning problems.” 


Have you investigated Wyan- 
dotte’s Pluronics* for your prod- 
ucts? They offer a combination of 
vital properties which cannot be 
duplicated in any other single non- 
ionic surfactant; the Pluronics are 
the most .versatile agents of their 
type available today. 


For complete technical data on 
the Pluronics, or on our other or- 
ganic and inorganic chemicals, write 
us, stating your problem. We will 
be pleased to cooperate with you. 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 


principal cities. * REG. U.S. PAT. OFF. 


yandotte 
CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash « Caustic Soda « Bicarbonate of Soda « Chiorine 

Calcium Carbonate Calcium Chloride « Chlorinated Solvents 

Glycols « Anionic and Nonionic Detergents « Agricultural 
Insecticides « Other Organic and Inorganic Chemicals 
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BRINE HEADQUARTERS 


The great mines . . . the refineries . . . the years of teamwork 


with all brine-using industries . . . enable International 







to provide the equipment, methods and know-how 
to make better brine at lower cost with greater efficiency 


... in any plant... for any industry. 





THE STERLING MODEL 
LIXATE 

ROCK SALT 

DISSOLVER 





















THE STERLING 
EVAPORATED SALT 
DISSOLVER 





From Sterling Rock Salt or Evaporated Salt 


BRINE, AUTOMATICALLY MADE 
.»-»e ALWAYS SATURATED 
--- PIPED TO ALL POINTS OF USE 


For consultation without obligation, with a qualified 
International Industrial Engineer, write . . . 


INTERNATIONAL SALT COMPANY, INC. 
INDUSTRIAL DIVISION « SCRANTON 2, PA. 


SALES OFFICES: Atlanta, Ga. * Chicago, Ill. * New Orleans, La. * Baltimore, Md. 

Boston, Moss. * Detroit, Mich. * St. Lovis, Mo. * Newark, N. J. * Buffalo, N. Y. © New York, N. Y. 
Cincinnati, O. * Cleveland, O. * Philadelphia, Pa. * Pittsburgh, Pa. * Richmond, Va. 
ENGINEERING OFFICES: Atlanta, Ga. * Chicago, Ill. * Buffalo, N. Y. 



































FURNISHED BY CUSTOMER. 
SECTION 2 Pcs. 3.0” LONG REQ”. 
SPACE 14” APART. 
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PROPERTY AND.APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: 


“ZYTEL, 


“ALATHON,” “TEFLON,” “LUCITE.” 


Thin-wall tubing of TEFLON® 
is chemically inert 
and non-contaminating 


Assembly is easier with these extruded 
thin-wall tubings of Du Pont “Teflon” 
tetrafluoroethylene resin. They can be cut 
with a knife and bent by hand. Because 
“Teflon” has a smooih, waxlike surface, 
the tubing slips into position easily. The 
chemical inertness, resistance to heat and 
cold, strength and excellent dielectric 
properties give this tubing of “Teflon” a 
wide range of applications. 


Flexible tubing of “‘Teflon’’* is lightweight, 
chemically inert, has a working temperature 
range of —450°F. to 500°F. (Manufactured by 
the Halogen Insulator and Seal Corp., Franklin 
Park, Illinois.) 


> 


—_ 


BODY BLOCK in the ‘Flex-i-liner’’ pump, manu- 
factured by Vanton Pump and Equipment Co. 
Inc., New York City, uses molded Du Pont 
“Alathon’’* polyethylene resin. It is designed 
to handle a wide range of corrosive fluids. 
“Alathon” is lightweight and stands up well 
against abrasive slurries. The molded construc- 
tion means fewer parts. 

Tough, flexible Du Pont ‘‘Alathon’ is also widely 
used in industrial pipe applications. Use the cou- 
pon at right for complete property data on this 
Du Pont engineering material. 


EWS 


Flexible seal cage molded of Du Pont “Teflon” tetrafluoroethylene resin. It is tough, chemically 
inert, resists high and low temperatures. (Manufactured by Chemical and Power Products, Inc., N.Y.) 


Tough, flexible 


seal cages of 


Du Pont TEFLON® snap on easily 


These flexible seal cages of Du Pont 
“Teflon” tetrafluoroethylene resin sup- 
ply annular space in packing for lubri- 
cation with oil or grease, or for cooling. 
They snap on and off a shaft easily—yet 
are tough and won’t bend or collapse 
under extreme gland pressure. And 
there’s no danger these seal cages of 
“Teflon” will score the shaft or sleeve. 


ce ee te See nan Ot Sen a SSE tanner eae annem 


“Teflon” is used extensively in process 
industries. Its chemical inertness, high 
heat resistance, low-temperature tough- 
ness and low coefficient of friction are 
properties especially adaptable for tough 
service conditions. 

Use the coupon below for complete 
information on this versatile engineer- 
ing material. 


| E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 


NEED | 
MORE : 
INFORMATION? 


CLIP THE COUPON for 
additional data on the 
properties and appiica- 
tions of these Du Pont en- 
gineering materials. 


materials for. 
NAME 


Room 283, Du Pont Building, Wilmington 98, Delaware 

Please send me more information on the Du Pont engineering 
materials checked: [] “Teflon” tetrafluoroethylene resin; 
(] “Alathon” 
[J “Lucite’”’* acrylic resin, I am interested in evaluating these 


polyethylene resin; [] “Zytel’’? nylon resin; 


POSITION___ 


COMPANY____ 


*‘‘Teflon’’, ‘“‘Alathon’’ and 
“‘Lucite’’ are registered trade- 
marks of E. 1. du Pont de 
Nemours & Co. (Inc.) 
T*‘Zytel’’ is the new trade-mark 
for Du Pont nylon resin. 


STREET_____ 
CEB aiicitten ini 


iptv sake ttiaaleisa a aT ii eipstccienpieienipaiibins 


TYPE OF BUSINESS__ 





Taken at 1/20,000th of a 
second, the pictures show a 
Harshaw catalyst tablet 
being tested for strength— 


a | & R Ss Hi AW’S -. one step in our research 


program designed to produce 
Continuous Research Develops ies Pig eae ee 


catalysts having the highest 


stronger i aise ait 


of course, is to make the 


bbletad, catalyst you want and need. 


First you specify, and then 


Tougher, more efficient 

L >» . catalysts mean fewer reactor 
shutdowns, and, naturally, 
more economic operation for 
you. Harshaw Catalysts mean 


fewer reactor shutdowns. 


If your mind’s on catalysts 
please contact us 


THE ucdiieeet today by phone or letter. 
HARSHAW CHEMICAL 
COMPANY 
Cleveland 6, Ohio 
Chicago « Cincinnati » Cleveland + Detroit » Houston i HARSHAW CATALYSTS 
Los Angeles « New York « Philadelphia » Pittsburgh pt " : taal available in these forms: 
Tablets Powders 
Extrusions Spheres 
Granules Rings 
Flakes 
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| Industrial tailored treating units 


pay for themselves 


INDUSTRIAL units for the treatment of metal finishing wastes 
are used for the recovery of precious metals and for supplying 
demineralized water for stainless rinsing. The value of the re- 
covered metals, reuse of demineralized water in the recirculating 
system, and the elimination of troublesome contaminants all 
add up to pay for the installation, frequently within a matter 
of months. 

Complete INDUSTRIAL Systems are individually engineered 
and built to meet specific waste treatment problems. Write for 
full particulars anid recommendations. 


INDUSTRIAL FILTER & PUMP nrc co 
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treating 
plating 
rinse 
wastes 
at 


unbeam 


CORPORATION 
CHICAGO 50, ILLINOIS 


INDUSTRIAL waste treating unit consisting 
of rubber-lined sand filter with coagulant 
feeder, cation and anion exchangers com- 
plete with pumps, used for treating plating 
rinse water to remove gold and nickel salts, 
remove sulfuric and boric acids and return 
demineralized water to the recirculating 
system. 


DEMINERALIZED WATER 


O POINTS OF US 





i 500 GALLON 
1 DEMINERALIZED 


| WATER TANK 


AGULANT 
FEEDER 





Flow diagram of the INDUSTRIAL 
Syster for the demineralization 
of recirculated rinse water 


PRESSURE FILTERS 
ION EXCHANGERS 
RUBBER LININGS 
HEAT EXCHANGERS 


CENTRIFUGAL PUMPS 





WiILFLEY 
ACID PUMPS 


Typical of Wilfley installations in today’s 
extremely efficient chemical plants, the 
INDIVIDUAL Wilfley Acid Pump pictured below is. a cost-reducing 
ENGINEERING 
ON EVERY 
APPLICATION Available with pumping parts of machinable 


factor of major importance. 


alloys as well as plastic to meet every 
problem in handling corrosives, hot liquids 
and other difficult solutions. Write, wire or 


phone for complete details. 


A. R. WILFLEY & SONS, INC. Denver, Colorado, U. S. A. 


New York Office: 1775 Broadway, New York City 
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Highly sensitive to changes 
in oxygen content. 


Ropid response to changes 
in oxygen content. 


No liquid or gaseous fuel 
fequired to be added 
to gas sample. 


No chemicals required. 
High accuracy maintained. 


Not affected by wide 
voriation in rate of flow 
of gas sample. 


Rugged construction. No 
delicate or moving parts. 

Easily installed — no 
speciol fittings required. 





Self-balancing bridge circuit assures 
accurate, permanent calibration. 
Electronic amplifier has no moving 
parts. High sensitivity. Rugged. 


! Aint 





resp analyzer is 


continuously connected to 
recording pen drive motor. 


As many as four analyses can be 
recorded on the same chart. 


Range can be changed easily 
in the field. 


Isolating transformer for each 
amplifier removes line interference 
from bridge circuit. 


Extra slide wire available for control, 
remote indication—for recorder or 
contacts for alarm circuit. 
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a | etl method of measurement 
6 analyzing industrial gases 


Oxygen is unique among other common gases in that 
it is highly paramagnetic (attracted into a magnetic 
field). This property of oxygen is the basis of the 
operation of the Hays Magno-Therm Analyzer in the 
analysis of industrial gases. 


application 


Hundreds of companies are using the Hays Magno- 
Therm Oz Analyzer and Recorder in applications from 
revivification of SOg removers in manufactured gas 
industry and regeneration of catalysts in oil refineries 
to mixing air with propane to get substitute fuel. 
Boiler plants use it as a combustion guide because it 
is the only means of getting an undistorted picture of 
excess air. 


Write today for bulletin 52-829-56 and get com- 
plete details. 


Automatic Combustion Control 
Boiler Panels * COs Recorders 
Veriflow Meters and Veritrol 
Gas Anolyzers * Draft Gages 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 


iature Remote Indicators ORATION 














Syloid 244 is a highly porous pure silica gel of extremely low TYPICAL CHEMICAL AND PHYSICAL 
density. A free-flowing white powder, it appears as a fluffy CHARACTERISTICS OF SYLOID 244 


ighing 4-4.5 d r cubic foot shipped. 
snow weighing pouncs per cubl Ser Color .. white, 94 Hunter reflectometer 


Syloid 244 has an apparent particle size of 2-3 microns, transparent in vehicles 

yet individual particles are predominantly below one micron. Appearance 
The chemical and physical characteristics of Syloid 244 Density 

makes it adaptable for many uses including the following: etliped oo. sds ice OB Menleu. W. 


+ uniform, free-flowing powder 


: centrifuged in toluol . . . 7.5 Ibs./ev. ft. 
® anti-blocking of clear plastic film true (specific gravity) .... 2.1-2.2 


@ an additive to inks for quick-drying Ose i wu ee wert. Fa 

® «a vinyl fiatting agent Silica as SiO, (dry basis)... 99.5% 

Oil adsorption ...... . « 240 tbs. off/100 Ibs. SiOz 
Surface area (nitrogen) . . . 292 M2/gram 


® anti-caking for powdered products 
®@ thickening agent for salves, lubricants and plastigels 


; PARTICLE SIZE DISTRIBUTION BY WEIGHT 
Progress Chemistry 


(water sedimentation) 
5% less than 1.1 microns 


DAVISON CHEMICAL COMPANY 10 
Division of W. R. Grace & Co. 20 
Baltimore 3, Maryland 


Producers of: Catalysts, Inorganic Acids, Superphosphates, 
Triple Superphosphates, Phosphate Rock, Silica Gels and Silico- 
fluorides. Sole Producers of DAVCO® Granulated Fertilizers. 
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handies problem fluids without 
failure or leakage of any Kind... 
at large midwestern chemical plant 


j 


Two 2-hp. Chempumps on 0°F service, handling 
liquid which tends to polymerize on contact 
with air ... thereby forming hard crystals 
which could cause operational trouble with 
ordinary pumps. 


Proor through performance is what sold this big chemical company on seal- 
less, leak-proof Chempump. 

In one particular process, one man was kept busy just maintaining seals on small 
centrifugal pumps. When the Chempump was introduced, problem fluids were 
handled without failure or leakage of any kind. So far, maintenance has been no 
problem. The service these seal-less pumps have given is felt to more than justify 
the higher initial equipment outlay. 

This is just another example of how Chempump has licked tough leakage 
problems! With this seal-less combined motor and pump unit, normally hard-to- 
handle fluids can’t leak or become contaminated. Periodic inspection to indicate 
necessity of simple bearing change is the only maintenance required. 

Your process can benefit through Chempump, too. For details, send for new 
16-page Bulletin 1010. Chempump Corp., 1300 E. Mermaid Lane, Phila. 18, Pa. 
Engineering representatives in over 30 principal cities in the United States 
and Canada. 





Chempump combines pump and Please send me details on Chempump for: 
motor in a single hermetic unit. 
Pumped fluid enters rotor cham- 
ber; no shaft sealing device re- tanaiicaslan 


quired, : ? 
Approved by Underwriters’ Leb- Capacity__._. Total dynamic head. 


oratories. Available in wide 
choice of materials ... from 4% Name 
to 7% hp. Capacities to 250 gpm. 
Heads to 195 feet. Title 


Chempump can’t leak! 

















Company. 








Address 





City. 


first in the field... process-proved 
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STANDARD 


The standard YARWAY 
Impulse Steam Trap serves all 
normai trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 

For pressures below 20 psi, 
merely remove split washer. 


Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 
low cost 
More than 900,000 used 
throughout industry. 


Write for YARWAY 
Bulletin T-1740. 





impulse 3 HIGH PRESSURE 
for you 7 | ¢ INTEGRAL STRAINER 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 


Ample capacity when system 
is being ‘“‘warmed up” —yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes— 14” to 2”. 
Pressures to 1500 psi 

(flanged ends) or 2500 psi 
(welding ends). 


Write for YARWAY 
Bulletin T-1740. 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. 


impulse steam traps 


YARWAY Impalse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 
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When 
precision and 
dependability 
are a must... 


Hagan 

Ring Balance 
Meters for 
proportional 
chemical 
feeding 


The inherent accuracy and positive action of the Hagan 
Ring Balance Flow Meter, teamed with the Hagan Pneu- 
matic Transmitter, make possible precise chemical feeding 
in a variety of systems. 

Hagan Proportional Chemical Feeding Systems are avail- 
able for a full range of applications—for the continuous or 
intermittent feeding of solutions, slurries, corrosive fluids 
or acids, or, in fact, wherever precision and dependability 
are essential. 

Hagan Ring Balance Instruments are controlling chem- 
ical feeding with the following types of feed systems— 


Continuous: variable stroke pump—variable speed 
V-belt drive—variable speed d-c motor—time pulse 
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system—dual metering (both flow meters in a single 
case)—intermittent proportional feed—Also: pro- 
portional sampling. 


Hagan Control systems ate in successful operation on these 
and other applications. A phone call or letter will bring 
you Bulletin MSA 102, which contains detailed informa- 
tion on the application of Hagan Ring Balance Instruments 
to the problem of Precise Proportional Chemical Feeding. 


HAGAN CORPORATION 


Hagan Building ¢ Pittsburgh 30, Pennsylvania 


Boiler Combustion Control Systems . Ring Balance Flow and 
Pressure Instruments . Metallurgical Furnace Control Systems 
Control Systems for Aeronautical and Automotive Testing Facilities 


81 


HAGAN 
HALL 
BUROMIN 
CALGON 





pe stm eom The right fabric 
adds efficiency to 


confinuous operation 


Probably better than any other, the chemical 
and processing industries know the importance to 
filtration of fabrics “engineered” for the job. 


We know it, too. Consider the filtration of coal slimes 
in continuous vacuum filters, for instance. 

Supplying the correct fabric 

construction means more 

than just assuring 

continuity of 

operation. 


It means 

_” adding efficiency 
and a higher rate of flow 
through a well-made, well-fitted 
fabric that avoids blinding — 


assures easier cake discharge. 


But your problem is different? Of course, it is. 

Why not talk it over with one of the leading filtration 
specialists who distribute our fabrics? See what type 

of Wellington Sears cotton or synthetic might help solve it. 


We will be glad to supply the names of distributors, together with a 
free copy of “Filter Fabric Facts’ — illustrated booklet 
on filter fabric development and application. 


lellington Sears 


A Subsidiary of West Point Manufacturing Company 
FIRST In Fabrics For Industry 


Wellington Sears Company, 
65 Worth Street, New York 13, N. Y. 


Offices in: Atlanta * Boston * Chicago * Dallas + Detroit » Los Angeles « Philadelphia + San Francisco © St. Louis 
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OTHER 


COPPUS 


“BLUE RIBBON” 
PRODUCTS 


HORIZONTAL TURBINE 
Six frame sizes 


1 to 150 horsepower 


VERTICAL TURBINE 
Six frame sizes 
| to 150 horsepower 


- 2 AS compared to SS ons sven 
the blower that keeps air fresh : 


Your men can’t produce at top efficiency 
when stagnant, hot or fume-filled air robs 
them of their energy. 

Wherever bad air slows down production 
. . . in shipholds, tanks, drums, boilers or 
other places where men need fresh, cool 
air . . . a Coppus Blower becomes both a 
safety device and a production tool. 

Portable and easily adaptable for special 


and Exhausters fit all your “fresh air’’ re- 
quirements. The Coppus “Blue Ribbon” 
means premium performance at ordinary 
cost. Check and mail the coupon for specific 
information. Sales offices in THOMAS’ 
REGISTER. Other “Blue Ribbon” Products 
in CHEMICAL ENGINEERING CATALOG, 
REFINERY CATALOG, BEST’S SAFETY DIREC- 
TORY, MINING CATALOGS. 


purposes, Coppus “Blue Ribbon” Blowers 


Se ee —<— 


PLEASE SEND ME INFORMATION ON SUPPLYING 





oO tn tanks, tank cars, O on boiler repair jobs. oO exhausting welding 
drums, etc. 


fumes. 
COOLING: 


oO switchboards. _— 


Oo wires and sheets. 
(CD general man cooling. 
(CD around cracking stills. 





oO a 


Oo in aeroplane fusilages, 
wings, etc. 


[) on coke ovens, 
on steam-heated rub- 
0 ber processes 








rite hi special ventilat= 





* 
eee, esl ses see NL NN Se A Se Ase etl ne ee te we ee ee ee ee me ees re ec ee 
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Make sure the screw conveyors 
you buy pass this quality test! 


If they don’t... investigate LINK-BELT’s sound engineering 
and quality manufacture ... your assurance of top performance 


1. Is flighting accurately formed? 


Link-Belt’s specialized machinery assures accurate 
forming, producing uniformity of flighting curvature. 


2. Are 

diameters 

uniform? 
Only specially selected steels are used to meet Link- 
Belt’s rigid specifications. 


3. Will the 
hangers 
match your 
exact needs? 


Hangers are available in gray 
iron or steel frames in a range 
of styles and with various bear- 
ing materials. 


4. Will 
installation 
be easy? 
Straightness is checked before shipping, and extra 


care is taken in handling and loading. Jig-drilled 
coupling bolt holes facilitate assembly. 


5. Can 
gates be 
installed 
on the job? 


Gates are available for bolting or welding in place 
right on the job for ease of trough opening location. 


6. Are troughs 
fabricated 
fo your 
specifications? 


Link-Belt’s accurate fabrication assures better fit of 
all components. Choice of metals to fit your need. 


7. Is the 
drive 
fully 
integrated? 


Only Link-Belt builds a complete line of gear and 
chain drives, couplings, bearings, shafting. 


8. How wide a 
choice of 
spouts and 
gates do 
you have? 


Discharge spouts and gates can be fixed or detachable. 
Hand or rack-and-pinion, flat or curved slide gates. 


9. Is full ordering 
information 


o e 
u 3 
~ *« BS 


13,628 SCREW CONVEYORS 


LINK-BELT y rpg Ruccutive Offices, 307 N. 
Michigan A’ ye - To Serve Ind 
There Are Link. Belt Plants, Sales Offices, Si 

ng Factory Branch Stores and | Distributors 

Re Principal Cities. , mnpent Office: New 

York 7; Camada, Scarboro (Toronto 13); 

Australia Marrickville, N.S.W.; South Africa, 

Springs. Representatives Throughout the World. 


readily available? 


Link-Belt’s 92-page Screw Con- 
veyor Book 2289 contains com- 
plete ordering data. Ask your 
Link-Belt representative or dis- 
tributor for your copy today. 
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The inherent — and costly — inaccuracies in 
measuring flow by volume have long been rec- 
ognized. But could a practical, economical way 
be found to provide meter accuracy which 
would be fundamentally independent of tem- 
perature, pressure, density and viscosity? The 
answer is now supplied by the NORWOOD 
Rap orate ene Meter. To mecsure true mass flow CONTROLS Gyro Mass Meter which measures 
irectly, the ing stream is sent through a pipe configuration so that the mass Pee ee ; 
of material flowing corresponds to a rotating gyro wheel. When the gyro is or meters — flow by weight, not volume. 
precessed by rotating the pipe about the axis of flow, it provides a torque which is ‘ i 
directly proportional to the mass flow of the material flowing through the pipe. With the Gyro Masse Meter, cua reg of 
measurement are attainable for the first time 
that meet cost-accounting standards in a variety 
Controls Divison Si os me oma 
ing, bu ss ap- 
CONTROL ENGINEERING plications. Since most of the commerce in bulk 
5 Seema RS me CORPORATION fluids is currently transacted on a weight basis, 
| CONTROLS EEG Washington St., Norwood, Mass. ‘doesn't it make sense to use an instrument that 
ae ss F : measures directly in pounds or tons? 
Complete technica! information will be supplied upon request oe 
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SIX DAYS OF DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 


A refinery operator had to shut down his H,S stripper bubble 
cap tower every two months to remove an oily carbonate 
scale. Each shutdown took seven days, because of the 
mechanical cleaning methods used, and even then the tower 
was not thoroughly cleaned. 

Dowell engineers were asked to tackle the problem. They 
cleaned the tower in just eight hours, using chemical solvents. 
Visual inspection showed the tower to be free of scale with 
all loose deposits washed from the caps and trays. The 
operator of this refinery was so impressed that he adopted a 
regular schedule of Dowell chemical cleaning. 


Dowell chemical cleaning methods are designed to reduce 
costly downtime, because solvents are introduced through 
regular connections, keeping dismantling at a minimum. 
Liquid solvents can go wherever gases or condensates flow 
—to clean angles, bends and other irregular surfaces inacces- 
sible to mechanical methods. 

You can help to maintain maximum operating efficiency in 
your plant by arranging for a regular program of Dowell 
chemical cleaning. For full information, call your nearest 
Dowell office, or write Dowell Incorporated, Tulsa 1, 
Oklahoma, Department C-33. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








STANOLITH GREASE overcomes trouble 
spot, keeps paper rolling af BLANDIN 


STANOLITH Grease aided the solving of a rough lubrication 
problem at Blandin Paper Company in Grand Rapids, 
Minnesota. 


A bottleneck on the paper making machines threatened 
production at this hustling paper plant four years ago. 
The trouble occurred near the beginning of the process, 
where the pulp contains up to 99% water. At this point, 
bearings are greeted by a shower of water and stock. 


Greases were quickly lost, literally washed away. Bearings 
were ruined early in life. Not only had greases failed in 
their duty but they caused paper staining. 


A Standard Oil lubrication specialist recommended STAN- 
OLITH Grease for use on the wet end of the paper machine. 
It did such a good job that Blandin maintenance personnel 
put this multi-purpose grease to work on other applica- 
tions, too. Now, except when open gear and brick greases 
are required, STANOLITH serves the entire plant, replacing 
a wide number of single-duty products. 


STANOLITH is truly a multi-purpose grease. It may be used 
almost anywhere on the job, in mechanical or hand-oper- 
ated dispensers. STANOLITH Grease is heat and water 
resistant. It will reduce grease inventories, eliminate waste 
and prevent costly application errors. Find out more about 
how STANOLITH Grease can help you do many tough 
lubrication jobs with just one grease! In the Midwest call 
your nearby Standard Oil lubrication specialist. Or con- 
tact Standard Oil Company, 910 South Michigan Avenue, 
Chicago 80, Illinois. 


This view of paper machine at Blandin shows 
continuous “web”, as it is drawn from wet end 
toward rolls. Standard Oil Company lubrication 
specialist studied each phase of operations, to 
recommend proper lubrication. 


wi N 
VW 
@ 


Blandin maintenance man, Fred Harwood (left), and I. A. Wester- 
lund, Standard Oil lubrication specialist, inspect a table roll 
bearing. This is just one of many places in the plant where 
STANOLITH Grease provides top-efficiency lubrication. 


l. A. Westerlund is a graduate of the University of Minnesota 
with an engineering degree. He is also a graduate of Standard’s 
Sales Engineering School, and makes good use of his training 
in providing technical service to customers. He's been doing 
this for 14 years. His customers find this experience and train- 
ing pay off for them. 


STANDARD 


| 


STANDARD OIL COMPANY (Indiana) 





for the job- 


But Basically Designed for 
Contingent Modification 


After all, it’s PERFORMANCE that counts. Engi- 
neers agree that efficiency comes first in profitable 
operation, and a Mixing unit designed for the 
purpose at hand (with adaptability to similar 
operations) will deliver superior performance and 
optimum results. INTERNATIONAL Mixing and 
Processing Equipment is preferred by Engineers 
because they know it is made and Guaranteed 
for a specific purpose—to do it better and at less 
cost. It’s adaptability to other similar operations is 
an extra advantage to the user, where modification 
due to normal process changes become necessary. 
Motors, Gear Ratios, Shafts and Shaft Diameters 
as well as Turbine Elements are of course, inter- 
changeable within normal limits, at minimum 
time and expense. 

Wherever you find INTERNATIONAL Equip- 
ment you'll find a pleased user—and you'll find 
it in practically every segment of the Chemical, 
Pharmaceutical, Ceramic, Industrial and Petroleum 
industries. Remember to investigate “INTER- 
NATIONAL” when you want Guaranteed Per- 
formance. 


“INTERNATIONAL” 7] INTERNATIONAL 
Slow Speed ) i i: ENGINEERING, INC. 


Turbine Type J > DAYTON 1, OHIO 


Mixer ; (<ae New York ©* 15 ParkRow © WOrth 2-2580 
tk i. <4 Chicago * 507 S. Dearborn * WAbash 2-0723 


i ’ 
Type GFRE>} LU >t . | TECHNICAL BULLETINS AVAILABLE 
“INTERNATIONAL” #em| . B'd 74a tion, INTERNATIONAL teaver Technical Bulletins 
Slow Speed 1) a : ' on the various phases of Mixing and Processing, 


. c which will be gladly sent on request. Simply indi- 
Turbine Type cate the subjects in which you are interested. 








Mixer  , , Top Entering Mixers and Agitators 
j — a ‘ ‘ Side Entering Mixers and Agitators 

a Gey BPN Dry Blenders and Ribbon Mixers 

Courtesy of Uy ' \\\ \ Grinding and Mulling Pans 
. : ; ee Se AAW Portable Mixers 
International Minerals HY) Mixing and Extruding Machinery 
i 4 | j Ball and Pebble Mills 
& Chemical Corp., ; r Continuous Mixers 
_ Stack Fans and Duct Boosters 
Bartew, Fla. { ; Laboratory and Pilot Plant Equipment 77-A 





TYPE SJR 
SLOW SPEED 
TURBINE 
MIXER NEW TYPE SIDE ENTERING MIXER—'/2 TO 30 H.P 
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GEARED, SELECTIVE TYPE 


The Philadelphia self-contained, compact 
all geared type Speed Change Units are 
available in 2, 3 and 4 speed changes, 
providing definite ratios of Speed Reduc- 
tion, Speed Increasing (or a combination 
of both). Speed changes are accomplished 
by just the ‘mere turn of a control lever."’ 

These exclusive units were designed to 
fill Industry's need for a highly efficient, 
precision-built standardized line . . . ta 
eliminate the high cost and delayed deliv- 
eries of specially designed units. 

Gear specifications: All gears and pinions 
are Sykes Continuous Tooth Herringbone 
type, precision cut of involute shape, care- 
fully heat treated and finished, and de- 
signed for maximum tooth contact and 
overlap. 

All component parts and materials in 
these unusual Units are of highest quality 
and workmanship: Housings, Shafts, Bear- 
ings, Clutches, Lubrication Systems, etc. 

Ratings are according to AGMA recom- 
mendations for continuous service, with 
allowance for 100% overload in starting 
and for momentary shock loads... . shafts 
and bearings are of proper size to permit 
heavy overhung loads resulting from use of 
sprockets or pulleys. 

Be convinced, write for 24 page illus- 
trated catalog #CSU-52. 


95% efticiency 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. AND  ST., PHILADELPHIA 34, PA. AE Satis one > LimiTorque Valve Controls 
NEW YORK « PITTSBURGH « CHICAGO « HOUSTON « LYNCHBURG, VA. ‘ , “eT. RE as - 
Virginia Geor & Machine Corp., Lynchburg, Vo. ~~ , ESTABLISHED 1892 
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Take pity on Herman 
(an overworked engineer). 


d Dd d es If With time at a premium, busy, 

: busy Herman had to devise a method 

In q is T ry for removing highly corrosive 
pickling liquor from a tank. 
Since the tank was constructed 
with a rubber membrane and a 
brick lining, it was important that 
the rubber membrane not be 
broken for a drain connection. 


Herman decided a jet was ideal for 
the job. Herman was right! 

He took pencil, paper, and slide rule 
in hand and settled down to 


THE CASE OF THE JET AP 
AND THE OVERWORKED 


work out the problem... 

Syphon? Eductor? Exhauster, 
compressor, jet vacuum pump? psi? 
gpm? Derivation, computation, check. 








Herman was wrong! And, he 
knew it—knew there had to be 
an easier and better way. 

So this is what he did... 


eee ete Te 








AE tn 
et her ace 



































Moral ! Request 

a copy of Bulletin 
J-1 for your files. 
Make use of a 


wet 

= 

I 

= 

aS 

a qualified specialist, 
on ; 
ae 

7d 

Dad 

ss] 

Roe 

cS 








your nearest 
SK Sales Engineer. 





- 
chulle 7 et Apparatus « Heat Transfer Equipment 
f ‘Z ah) oer ug Strainers « Condensers and Vacuum Pumps 
Oil Burhing Equipment e¢ Rotameters 
COMPANY Flow Indicators e Radiafin Tubes © Valves 
MANUFACTURING ENGINEERS Spray Nozzles and Atomizers « Gear Pumps 


Desuperheaters 








2217 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


ii to wine 
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JATTENTION PLANT ENGINEERS! 


in considering rigid, unpliasticized Polyvinyl 
Chioride pipe, vaives, fittings or custom fab- 
rications watch for these 4 important factors: 


1 Is the product properly manufactured? 
Boltaron 6200 is produced under rigid standards by 
the Bolta Division of The General Tire and Rubber 
Company. 


Is it properly fabricated and designed? 

Only well-trained, experienced engineers and fabri- 
cators are qualified to fill your individual needs. 
Every Boltaron fabricator in the United States and 
Conada is trained and licensed by Hartwell & Son. 


Is the application right? 

Unplasticized PVC is NOT ao panacea for all industrial 
ills. It can and will perform with a high degree of sat- 
isfaction when properly applied to your specific 
problems. 


Are the company and the product 

proven in use? 

Hartwell & Son have been exclusive distributors of 
Boltaron for years. A list of their many successful in- 
stallations in a wide range of industries can be sup- 
plied on request. 





With Boltaron 6200 you can obtain from one 
source a complete line of unplasticized PVC 
materials. Substantial inventories are kept at 
all times for prompt shipments. For further in- 
formation write H. N. Hartwell & Son, Inc., 
Park Square Building, Boston, Mass., Box 109. 


A All-Molded Vaives DB Rod Stock 
B Molded Fittings E Block Stock 
Cc Seamless Pipe F Sheet Stock 
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The best answer to many corrosion problems... 


TITANIUM 





End view of titanium diffuser. Note acid 
attack on cast iron flange. 


Titanium steam jet diffuser 
easily passes 2 year acid test 


Here’s an instance of titanium’s excellent per- 
formance under severe corrosive conditions. 
At a Du Pont Pigments plant a combination 
of chemical vapors and high-velocity steam 
proved too much for ordinary steam jet dif- 
fusers in service. Biting hydrochloric acid 
formed in the line and cut the service of cast 
iron diffusers to less than 3 months. Other 
diffusers of bronze and corrosion-resistant al- 
loys were tried without improvement. 


Resists chlorides and other 
corrosive chemicals as no other 
structural metal can! 


Here are just a few of the corrosive environments where 
titanium offers corrosion resistance unmatched by com- 
mon structural metals. 


INORGANIC CHEMICALS 


Ferric Chloride 
Cupric Chloride 
Mercuric Chloride 
Aluminum Chloride 
Sodium Chloride 


CONDITIONS 
0-30% at 100°C. 
0-20% at 100°C. 
All Conc. at 100°C. 
0-25% at 60°C. 
All Conc. at 100°C. 


POSSIBLE APPLICATIONS 


Process Piping, 

Pumps, Valves, 
Evaporators, 
Crystallizers, 

Kettles, Heat Exchangers 





Sodium Hypochlorite 


Chlorine Saturated Water 
Wet Chiorine Gas 


Chromic Acid 


6% at 100°C. 


Room Temperature 
75°C, 


10% and boiling 


Equipment for making 
bleaches 

Proportioning equipment 

Recovery equipment; 
electrolytic cells 


Plating equipment 





Nitric Acid 

Sulphuric-Nitric Acid Mixture 
Nitric-Adipic Mixtures 
ORGANIC CHEMICALS 


Chloroacetic Acid 


Dichloroacetic Acid 


0-70% at 100°C 

60% at 195°C. 

40% sulphuric, 60% nitric at 
35°C. 


38% nitric—17% adipic at 
90-95°C. 
100% at 100°C. 


100% at 100°C, 


Acid Heaters, 
Nitrators 

and 
Auxiliaries 


Chemical synthesis; equip- 
ment in manufacture of 
pharmaceuticals 

Chemical synthesis; equip- 
ment in manufacture of dyes 


You can start your own evaluation tests now 


Finally, a diffuser of titanium was fabricated 
and installed. It’s still on the job after a period 
of over 2 years of uninterrupted service— more 
than ten times the average life of other diffusers! 
And today, there’s not a sign of wear or cor- 
rosion on the diffuser. 











TITANIUM SPONGE 


PIONEERED COMMERCIALLY BY DU PONT 


REG. U. 5. PAT.OFF 








Co THINGS FOR BETTER LIVING... THROUGH CHEMISTRY : 
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As a pioneer supplier of titanium sponge, Du Pont can 
offer you expert technical help or put you in touch 
with manufacturers best equipped to work along with 
you. Considerable fabricating know-how and a wide 
variety of mill shapes are now available to help solve 
your corrosion problems. For more 

detailed information on titanium, 

just check the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.) 
Pigments Department CE-3 
Wilmington 98, Delaware 
(J Please send me your new technical bulletin on the corrosion- 
resistant properties of titanium. 
(_] Please send me your general booklet on titanium. 
I am interested in using titanium for: 








Name. 





Firm Position. 
Address. 
City 
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with a complete, 


new line of 





BUILT-IN SPEED..\To 





triple 
reduction gear 









equipped with Duti-Ratéd Precision Gearing pia A 


Now you can profit by the advantages of more 
compact, safer and simpler motor power 
transmissions ... with rugged Century 
GEARMOTORS to match the operating speed 
of your equipment. 

This new Century line offers a wider-than-ever 
choice of: 

BUILT-IN SPEEDS 

MOTOR OPERATING CHARACTERISTICS 
FRAME PROTECTION 

HORSEPOWER RATINGS...1 to 15 h.p. 
with Duti-Rated Precision Gearing... and 
fractional gearmotors from Ye to % h.p. are 
also available. Larger ratings can be 
furnished if required. 











CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis 3, Mo. 
Ss Offices and Steckpoints in Principal Cities 








94 


$20 





FOR COMPLETE INFORMATION...mail this coupon today: 


Petes ese see ee ee ee ees eee ee sees eseseeeseeeee 





: CENTURY ELECTRIC CO. 

5 1806 Pine Street, St. Louis 3, Mo. 

4 

8 =Please send Bulletin 

- Bulletin 4-1p21 Bulletin 4-1p31 

: Ve to % H.P, 1 to 15 HP, 

é 

: To 

: NEN Re eat EO Se es UNM ici, cassie uiteceubeos 
: anc oviennines tbe pec iastadaesNesvadinsdbgupsaphnbtssssensccésnoucacvediduevecksenactsodénen 
: air et a Bd i Bd cucnskeaavboverentsbcibsne <: sciideteakteeudbe aula 

; MUI (sich ctuccugroteonssdteh Gasav einer 4s2d Peonnitbedse Zone.......... UN asad Ficcssaescecayervé 
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SEVENTEEN COMPOSITIONS... THREE DEGREES OF POROSITY...SYMMETRICAL OR POLY-SURFACE PELLETS 


Your pick of catalyst supports 


All told, there are over two dozen types of supports made by 
CARBORUNDUM. These include: ceramically bonded Poly-surface, 
spheroidal, and cylindrical porous pellets . . . solid, homogeneous 
aluminum oxide, silicon carbide and mullite grain... and 
spheroidal mullite for use as a support or heat exchange media. 
These constitute the greatest variety of supports in this field. 

Among recent developments are irregular shaped porous pel- 
lets, termed “Poly-surface.” These provide improved adherence 
of catalyst, low pressure loss, and lowest density. 

Because fluidized processes are becoming increasingly im- 
portant, we have available small Poly-surface pellets that are 
individually porous. These absorb internally as well as externally, 
and expose the catalyst continuously, in spite of attrition. 

Both the Poly-surface and symmetrical pellets are highly re- 


fractory and resistant to most acids. Their attrition ’ ss is low. 


Porosity ranges from 20% to 60%; water absorption from 8% to 
60% by weight. Bulk densities range from 30 to 92 Ibs per cu ft. 


A kit containing sample quantities 
of all our principal carriers is available. This 
is complete with technical literature and will 
be furnished free if request is made on com- 
pany letterhead. (Otherwise only literature 
will be sent.) Please tell us if you are par- 
ticularly interested in certain materials. Ad- 
dress: Dept. HH-35, Refractories Division, The 
Carborundum Company, Perth Amboy, N. J. 


CARBORUNDUM 


Registered Trade Mark 





Now ... anew Temperature 
Indicator-Controller by Fenwal 


ak ks pig ey &- 

1. FENWAL’S NEW SERIES 540 is a remote Temperature 
Indicator-Controller that combines low cost with high ac- 
curacy over a temperature range of 100° to 700°F. Designed 
for ovens, packaging and processing equipment of all types, 
the new controller operates on a liquid-filled bulb and capil- 
lary system whose response to temperature changes is trans- 
mitted through a bellows to an indicating pointer. It may be 
flush-mounted or surface-mounted. 


“ 


3. ACCURACY IS ASSURED. Temperature indication is accu- 
rate to within 3% over the 100° to 700°F range, including 
the effects of ambient temperature in the range of 50° to 
150°F. Accuracy increases for narrower ranges. Uniform con- 
trol and accurate calibration are maintained with typical 
Fenwal se in this new, popular-priced addition to a 
famous line of temperature control and detection devices. 


2. “SET” AND “CHECK” ARE EASY. Temperature setting 
pointer and bulb temperature pointer pivot on the same 
axis, indicating against the same scale face. This permits 
ame comparison of actual and set-point readings at con- 
siderable distance from the dial. An adjustable differential, 
variable between 0.8% and 4% of scale range, permits ad- 
justing the operating bandwidth to balance closeness of con- 
trol against slower cycling and longer equipment life. 


4. SEND FOR NEW BULLETIN. Get all the facts on how 


closely the new Series 540 meets your requirements for an 


economical, accurate indicator-controller. Write for compre- 
hensive bulletin MCi122. And remember, we're always 
ready to help in any problems concerning temperature con- 
trol and detection. Fenwal Incorporated, 163 Pleasant Street, 
Ashland, Mass. 


Controls Temperatures 
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Hotfmann-La Roche 
uses TURBA-FILM > 
EVAPORATOR... 2 


Heat- 
sensitive 


substances 


...and states, 


“We have been using several 
Rodney Hunt Turba-Film evaporators for 
the concentration of solutions containing vw teberee beeen plant 
heat-sensitive pharmaceutical products. (left, above crystallization chambers) 
Due to special design, the Turba-Film evaporators "Sue ae 
show excellent performance and are superior to 
conventional evaporators. Evaporation takes place rapidly with only 
brief contact of the heat-sensitive material with the heating area. 
Exposure to heat also is more uniform than in other evaporator designs, due to 
forced circulation in the form of an even film of liquid. Decomposition through 
overheating is avoided and the quality of the product, therefore, is qxcellent. 
Entrainment of product solution by the vapors is easily eliminated in the top 


separating section of the Turba-Film evaporators. Heat transfer efficiency is excellent.” 


When dry powders are required, Rodney Hunt Spray Dryers complete the process 
following Turba-Film Evaporators and produce fine powders or minute non-dufting globules. 


Manufacturing Engineers Since 1840 ® 
RODNEY HUNT MACHINE CO. 
31 VALE STREET, ORANGE, MASSACHUSETTS, U.S. A. 


CHEMICAL ENGINEERING—March 1955 











HOW 
HERCULES 


OUR 1954 ANNUAL REPORT has recently been 
issued to stockholders. In it you will find 
convincing evidence of Hercules’ growth 
and diversification. Copy sent on request, 


meRCULES 


CHEMICAL MATERIALS FOR INDUSTRY 


Rie 


IMPROVED LIQUID REPELLENCY for paper is obtained by coating with a small quantity of 
Paracol® wax emulsion. There are more than a dozen types of Hercules Paracol emulsions, 
each developed to solve some specific type of sizing problem. Other Hercules papermaking 
chemicals, such as Kymene® wet-strength resin and Pexol® fortified size, contribute to 
product performance and economy in paper and board mills. 


...MATCH PRESS PERFORMANCE 


FOR HIGH-SPEED PRINTING inks, resins made with Hercules PE (pentaerythritol) 
are becoming increasingly popular. PE makes possible resins with higher gloss, 
higher softening points, yet maintains desired solubilities, better aging character- 
istics, and shorter drying time necessary to keep pace with the press. 


HERCULES POWDER COMPANY 


952 Market St., Wilmington 99, Del. Sales Offices in Principal Cities 
SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE 
CHEMICALS, ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, 

EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS 


G55-2 
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— SAVING 

MONEY 
OR 
USERS 


Wedgeplug Valves are scientifically designed so that 
the plug is lifted from its protected seats, makes a 
full 90° turn, and is reseated—all in one simple, con- 
ventional operation. No lubricants are needed to 
free the plug from the body seats, or to seal the 
plug from leaking after operation. Dependable 
performance, at a wide range of temperatures and 
pressures, has made Wedgeplug Valves an interna- 
tional favorite. Write for the Wedgeplug Catalog. 


WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 
An Affiliate of 


‘STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT e BIRMINGHAM 2, ALA, , 
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WEDGEPLUG VALVES 
ARE SERVING OUTSTANDINGLY | 


Throughout the UNITED STATES 


(F and CANADA, and in: 


MEXICO e COLOMBIA 
ARUBA e BRAZIL 

e ARGENTINE REPUBLIC 
VENEZUELA @ SOUTH AFRICA 
ITALY e FRANCE 
ENGLAND e SCOTLAND 
WALES e HOLLAND 
BELGIUM e GERMANY 

@ SAUDI ARABIA 

IRAN e INDIA 
JAPAN e MALAYA 
INDONESIA e@ PHILIPPINES 





Wey GON 


i 
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Tygon ‘ATD" Hot Spray Paint builds a film thickness of 3 mils or 
more at a single pass—5 mils or more in two coats—a film thickness 
that would require six or more coats of conventional cold spray 
vinyl paints. Adhesion is better. Film continuity (because of the 
thicker and denser film) is immeasurably improved. And, of course, 
the proven corrosion-resistance of Tygon Paint is in no way impaired. 


Tygon*ATD Hot Spray Paint offers the maintenance man and corro- 
sion engineer a lower cost, surer way to protect plant and equipment 
against corrosive attack. 


supe Nt < ampere RS 


‘0st —» because two coats will do the job of five or six. 


=» because no thinning is required. 
» because of less overspray. 


HERE‘S HOW IT WORKS— 


Tygon ‘ATD*Hot Spray Paint is heated in a conventional hot spray 
heater to a temperature of approximately 160°F. At this tempera- 
ture, the viscous Tygon ‘ATD*Hot Spray Paint becomes fluid. Heat 
does the work of thinners. As the hot paint leaves the gun, the 
solvents in the paint evaporate, and a high solids content, 3 mil 
thick protective coating is deposited on the target. Because most of 
the solvent has evaporated before the paint hits the target, the 
coating dries quickly. The finish is excellent, without sags or runs. 
The film is dense, free from pin holes, and resistant to a wider 
range of corrosives than any conventional protective coating made. 


LEARN MORE ABOUT TYGON ‘ATD’ HOT SPRAY PAINT 


Write today for free literature and detailed information 
how you can use this lower cost, safer, and better ‘ATD” 
way to cut your corrosion losses. Address Dept. CE355. 


PLASTICS AND SYNTHETICS DIVISION © AKRON 9, OHIO 
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odeiniibe: 


Edward T, Thompson 


@ Next volume product from Hercules Powder’s phenol-from- 
cumene-type oxidation process will likely be p-cresol. Nothing sure 
yet, but cost estimates are complete on new unit for Gibbstown, N. J. 


Raw material would be p-cymene made from monocyclic terpenes. 


@ From its Buffalo ethylene plant, Semet-Solvay can now make up 
to 1,500 tons a year of crude (40-50%) butadiene byproduct, plus 
a 95% propylene stream. National Aniline will get most of the buta- 


diene for tetrahydraphthalic anhydride, but some may be sold. 


Solvent process gets sulfur from lean ore 


Using a new solvent extraction method based 
on an old (1940) Standard Oil Development patent, 
American Sulphur and Refining Co. expects soon 
to be recovering 100 tons of refined sulfur daily 
from low-grade surface ores. Just-completed plant 
at Sulphurdale, Utah, cost $1.1 million. 

SOD’s patent claims use of a highly aromatic 
solvent, itself solvent-extracted from petroleum. At 
temperatures around 200 F. this type solvent takes 
up free sulfur; but when temperature is dropped 
to 70-80 F., most of the sulfur precipitates. Amer- 
ican Sulphur says it’s buying the required solvent, 
but won't reveal the source. 


New source open for diammonium phosphate 


For the first time, a coke oven operator is mak- 
ing diammonium phosphate: Colorado Fuel and 
Iron Corp. at Pueblo, Colo. It’s not the high purity 
material used in food and feed supplements or in 
ammoniated toothpaste, but it has a fertilizer an- 
alysis of 21-53-0 and shouldn’t have any trouble 
finding ready markets. CFI plans to sell all over 
the West under the tradename “DAP.” 

Instead of following the normal practice of 
scrubbing coke oven gas with sulfuric acid to yield 
ammonium sulphate—which is often a glut on 
the market—CFI now scrubs its gas with electric 
furnace phosphoric acid supplied by Monsanto. 
Only a few minor plant changes were needed, 
mostly in controls and acid handling facilities. 


It’s been known for a long time that DAP 
could be made this way. What’s stopped coke 
oven plants from doing it was the lack of an in- 
expensive enough phosphoric acid that had the 
right qualities. Wet process phosphoric is cheap 
enough but contains iron and aluminum that at 
the temperatures used precipitate as hydroxide gels 
which give gumming troubles. Electric furnace 
acid, until very recently, just cost too much. 

But the recent rash of new electric furnace 
plants has brought some excess acid supply. So 
some producers have started to make a less highly 
refined grade of acid, which though still quite pure 
can be sold for less—enough less to make DAP an 
attractive coke oven byproduct. And now that 
CFI has taken the initial plunge you can expect 
other coke and steel producers to latch onto this 
easy way to relieve ammonium sulfate headaches. 


New era in sodium and caustic soda? 


How would you like to be able to cut the fac- 
tory production cost of metallic sodium from its 
present 9-11¢ a pound to about 3¢? 

Or drop the factory cost of the sodium con- 
tent in lead-sodium alloys (used to make tetraethyl 
lead) to less than 2¢. 

Or make rayon-grade anhydrous caustic soda 
15% cheaper than you can make liquid caustic in 
a mercury cell, in a plant that costs half as much? 

Well, these are the prospects if the claims 
made for a new electrolytic cell just invented by 


Chementator ® contents copyrighted under the general copyright on the March 1955 issue — Chemical Engineering, 330 W. 42nd St., New York 36, N. Y. 





CHEMENTATOR ... 


Joshua Szechtman can be substantiated. Right now 
the cell is still a paper development, but its con- 
cept is based on highly successful German work 
before and during World War II with fused-salt 
electrolysis in a molten-lead-cathode cell. 

Even with very crude equipment, the Germans 
made lead-sodium alloy (10% sodium) for TEL 
on a tonage scale. And they achieved 15% higher 
current efficiencies than they’d been getting with 
diaphragm cells of the Downs type. Unfortunately, 
Russia now has the installation. 

What Szechtman’s done, fundamentally, is 
take a modern mercury cell design and substitute 
a thin stream of molten lead as the mobile cathode 
for electrolysis of fused salt. Lead-sodium alloy is 
made directly, with the sodium concentration con- 
trolled by adjusting the flow rate of lead and the 
current density. 

When the alloy is to be used for TEL produc- 
tion, fresh molten lead will be added at the cell’s 
upper end. Otherwise, sodium will be removed— 
by distillation or by a second electrolysis, which- 
ever proves cheaper—and lead will be recycled. 

To make caustic soda, you inject steam on the 
molten alloy, converting the contained sodium to 
anhydrous caustic. In this operation only, hydrogen 
is also recovered. 


For all processes, the cell is continuously sup- 
plied with fused salt, and, of course, produces dry 


chlorine as coproduct. No salt purification is 
needed when making lead-sodium alloy for TEL. 
But when sodium or caustic soda is desired, the 
salt is purified before entering the cell. 

Plans now are to build a pilot plant this year, 
financed by granting options for one exclusive 
license or a limited number of nonexclusive licenses 
to interested firms. Szechtman, a leading author- 
ity on mercury cells, and his associates expect to 
form a development company soon. Until then, ne- 
gotiations are being conducted through William 
H. Friend of Amroc, Inc., New York City. 


First use of new methyl styrene process 


American Cyanamid will soon be turning out 
its first thermoplastic molding compounds. Two 
new plants are being built, both to use new, Cyana- 
mid-developed processes. The molding compounds 
—up to 40 million Ib. annually—will be made only 
at Wallingford. Conn. But all the principal inter- 
mediate material—methy] styrene (also called vinyl 
toluene)—will come from Fortier, La., site of several 
of the firm’s petrochemical units. 

It’s the Fortier plant that holds the most in- 
terest, processwise. For it will mark the first com- 
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mercial use of the diarylethane process that Cyan- 
amid’s been working on for several years. 

Rather than ethylate toluene directly (as Dow 
does at its Midland, Mich., vinyl toluene plant), 
Cyanamid will react toluene with acetylene to 
yield ditolylethanes. This mixture will then be 
catalytically cracked to o- and p-methy]l styrenes, 
which are good for thermoplastic moldings, and 
toluene. Dow’s process gives meta and para isomers 
for surface coating applications. 

One probable reason for Cyanamid’s using this 
more complex process is that it can also be used 
to make dimethyl styrenes—also for thermoplastic 
moldings—by charging xylenes instead of toluene. 
In this operation it’s also desirable to use acetalde- 
hyde rather than acetylene for best isomer distri- 
bution. And because o- and m-xylenes are more 
reactive in forming dixylylethanes in the initial re- 
action, p-xylene concentration builds up and this 
valuable product can be recovered, too. 


Who's getting our new engineers? 


Latest estimate of this year’s engineering grad- 
uates indicate that of nearly 20,000 B. S. engineer- 
ing degrees to be awarded in 1955 by accredited 
schools, about 10% will be chemical engineers. 
But how many will be available to industry? 

Roughly half the 20,000 will go directly into 
the Armed Forces from ROTC programs. Another 
big group will be grabbed by the draft. 

Recently, the Engineers Joint Council and the 
Scientific Manpower Commission had this to say 
on the problem: 

“In the face of a surplus of physically fit . 
and in the teeth of an impending drop of 50% 
in induction calls, Selective Service is again arbi- 
trarily drawing 8-10% of the monthly induction 
requirements from essential and irreplaceable per- 
sonnel in industry and from students who have 
entered upon graduate specialities.” 

Further, the two groups asked the question: 
What’s happened to the recommendations made 
last year in the Appley report on Manpower Re- 
sources? This report warned that the margin of 
skilled manpower for expanding war production is 
extremely narrow and that stripping industry of 
big numbers of these persons imperils the nation. 

Government interest in the Appley report has 
certainly not been vocal. And it’s not likely that 
the President or the Cabinet will take action soon. 
They're concerned over reports of Russian tech- 
nological and education advances (24 times more 


(Continued on page 106) 
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NEW More pump for less money!!! 


Write for prices, capacities, and 


CHEMICAL i is 

specifications on the new 
PROPORTIONING Proportioneers Model 1105-KH. 
PUMP Proportioneers, Inc., 369 Harris 


Ave., Providence 1, Rhode Island, 


@), 20 PORTIONEERS 


DIVISION OF B-I-F INDUSTRIES, INC. METERS 
BUILDERS IRON FOUNDRY e OMEGA MACHINE CO. @ BUILDERS-PROVIDENCE, INC, BiF) FEEDERS 
QDiceret: 





TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 
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Nevada. FliuoSolids System is in foreground . . . con- 
tact acid plant in right rear. 


Aerial view of acid section at Weed Heights, > 


You’ve heard a lot about fluidization in the 
last ten years and the changes it has brought about in the 
petroleum industry. But did you know that new applica- 
tions for fluid bed techniques are still turning up in many 
non-catalytic fields as well? A good case in point is the 
installation shown on these pages. 


The world’s first commercial installation for 
producing SO, gas from low grade sulfur ore 
is now on stream at Anaconda Copper Com- 
pany’s plant at Weed Heights, Nevada. 

The FluoSolids System that makes this pos- 
sible includes four 18 ft. dia. Reactors plus 
other Dorr-Oliver equipment and auxiliaries. 
SO. gas is sent to a 450 TPD contact acid 
plant which supplies all acid requirements for 
leaching 11,000 tons of copper ore per day. 

Feed to the system is 650 to 750 tons per 
day and gas production 26,000 to 30,000 
C.F.M. Gas strength averages 8 to 12% rep- 
resenting a sulfur recovery of 98%. Unusual? 
Yes, because this is the first time that low 


This completely instrumented FluoSolids control panel gives a g 
qraphic picture of the entire operation. 
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Ore to Produce SO. for Acid Manufacture 


grade sulfur ore could be recovered as SO2... 
economically. Here’s how the system works 
... ore averaging 28% total sulfur is crushed 
to 10 mesh and fed dry to the Reactors which 
operate in parallel. Once ignition temperature 
is reached no extraneous fuel is needed. Ore is 
simply fed in at the design rate, latent heat 


in the bed immediately brings it to ignition 
temperature, and the fluidizing air oxidizes 
the sulfur to SO2. Shutting down is a matter 
of minutes. And because the fluid bed stores 
sufficient heat, roasting can be started again 
after as much as 72 hours without adding 
additional fuel. 


For Further Information —- Chances are you don’t need 450 tons of 
sulfuric acid a day. But if there’s a step in your flowsheet where intimate con- 
tact between solids and gases is essential, fluidization should be investigated. As 
licensee in all non-catalytic, non-hydrocarbon fields, Dorr-Oliver has continually 
expanded the applications of this new technique since 1944. We will be glad to 
work with your research and development department, run pilot plant tests at 
our Westport Laboratories, or cooperate in any other way necessary to insure a 
realistic evaluation of fluidization in terms of your process. Just drop a line to 
Dorr-Oliver Incorporated, Stamford, Conn., or in Canada, 26 St. Clair Ave. 
East, Toronto 5. No obligation of course. 

FluoSolids is a trademark of Dorr-Oliver Incorporated. Reg. U. S. Pat. Off. 
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engineering graduates this year than in the U. S.), 
but will await action on the President's proposed 
mobilization program even though it seems to be 
in for a stiff fight in Congress. 

These proposals are the first indication that 
government is watching technology more than 
simply the induction of every man into service. 
They provide for six months military service and 
94 years in active reserve status. Even more im- 
portant, they would allow certain inductees to 
transfer from two-year to six-month service. 

Significantly, this proposed transfer of engi- 
neers and scientists into the six-month category 
would take heat off Selective Service because it 
doesn’t relieve a person from all military service. 

Not that engineers should be exempted com- 
pletely. Dr. H. A. Meyerhoff, Executive Director 
of the Scientific Manpower Commission believes, 
for example, that every man should put in some 
time in government service for the country’s mil- 
itary protection. But he doesn’t believe it has to 
involve carrying a gun. For maximum benefit, 
consideration should be given to special abilities in 
relation to the military program. 


No end in sight in tetracycline battle 


Even though Chas. Pfizer & Co. has just 
received the only process patent on the manufacture 
of tetracycline (U. S. 2,699,054) and has licensed 
American Cyanamid under it, the firm’s ultimate 
market position is still obscure. For Bristol Labora- 
tories and its two tetracycline distributors, Squibb 
and Upjohn, refuse to concede defeat. 

Pfizer's new patent covers the manufacture, 
use and sale of tetracycline—a broad spectrum anti- 
biotic—and its salts. Both Cyanamid and Bristol 
were also trying for such a patent. But Cyanamid 
and Pfizer agreed that if either did get a patent, 
the other would license it. 

Bristol, on the other hand, chose to go it alone 
and will keep right on trying to patent its fermen- 
tation process, without production letup. Squibb 
and Upjohn have also reaffirmed their intentions to 
keep selling the drug under their own tradenames. 

Further complicating the situation has been 
a just-settled suit filed last September against Bris- 
tol by Cyanamid. This charged infringement of 
Cyanamid’s patent on the production of chloro- 
tetracycline (Aureomycin). Though Bristol denied 
this allegation at first, it has now tacity admitted 
it by agreeing to pay royalties to Cyanamid on both 
past and future use of the process. 

Unimpressed by this settlement, Pfizer is con- 
tinuing its suit (filed the day the new patent was 
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issued) against Bristol, Squibb and Upjohn. All 
seem perfectly willing to let the courts settle the 
fight, and how the tangle will be resolved finally is 
still anybody's guess. 


Mercaptan movements: new plant, new owner 


The first really big plant for making syn- 
thetic methyl mercaptan is now running at Pan 
American Refining’ s Texas City, Tex., refinery. Its 
annual capacity is 5 million Ib., much of which will 
go to Du Pont’s methionine plant in Beaumont, 
Tex. 

Methanol and hydrogen sulfide are the raw 
materials for this process. Some of these will be 
made at the Pan Am refinery, the rest purchased. 
Provisions are also being made for production of 
ethyl mercaptan and possibly others. 

Coincident with the startup of this unit came 
word that the only other synthetic methyl mercap- 
tan plant—a small one completed last year by Index 
Chemical near Houston—has essentially changed 
ownership. PennSalt, new majority owner of Index, 
will integrate the plant’s operations with those of 
its own Sharples Chemicals subsidiary. Plans are 
to up both volume and variety of chemicals made 
in the Houston plant. At present these include 
methyl and ethyl mercaptans, plus dimethyl and 
diethyl sulfides. 


Making big ones from little ones 


Mergers are still making important news in the 
chemical process industries. The growing parade 
of company fusions that marked 1954 shows no 
signs of slackening this year. Recently, these two 
consolidations hit the headlines: 

e Hooker Electrochemical Co., Buffalo, is 
negotiating with Durez Plastics & Chemicals, Inc., 
of North Tonawanda, N. Y. Durez stock outstand- 
ing would be traded for Hooker stock on a share-for- 
share basis. 

e Directors of Mid-Continent Petroleum 
Co. and Sunray Oil Corp., both of Tulsa, have 
agreed on merger plans. The name of the new firm, 
if the move goes through, will be Sunray Mid- 
Continent Oil Co. 

Significance of the proposed Hooker-Durez 
combine would be to put Hooker a lot further 
into the plastics field. (It already makes some poly- 
ester and fluorine-based resins.) Durez, whose sales 
last year totaled about $20 million, is an important 
producer of phenolic resins and plastics, makes its 


(Continued on page 108) 
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Firet it S0 «.. by General Chemical, the nation’s 
9 4 x primary producer of Sulfuric Acid. 
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ih eh $0, ea ny General Chemical, the country’s : 
sole source of Stabilized Sulfur Trioxide 


‘NowS0, by ened Chomical 


LIQUID SULFUR DIOXIDE 


Packaging 
oe ee ; : 1 Ton Containers 
WITH THE ADDITION of Sulfur Dioxide to its extensive ___ Multi-Unit Cars (15 one-ton cylinders) 
line of basic chemicals, General Chemical now becomes Single Unit Tank Cars (18 and 36 Tons) 


industry’s sole source of all three key “sulfur” chemicals. ; : 
Specifications 


TO THE MANUFACTURE of SO., General brings its tremen- 99.9% $0. 
H : san’ Molecular Weight 
dous sry ek . aie npg as America i Melting Point 103.9°F (-75.5°C) 
ploneer proaucer Of Sulfuric AC yt whens: act process on Boiling Point 14.0°F (—10.0°C) 
as the only producer of ““Sulfan”*—Stabilized Sulfur Trioxide. Specific Gravity.............. 1.363 at 80°F 
Critical Temperature 314.82°F (157.12°C) 
THIS MANUFACTURING and technical background is reflected in Critical Pressure 1141.5 p.s.i.a. 
the extremely high purity of General’s Sulfur Dioxide which . 
assays 99.9% SO. ... and stands as your guarantee of another of Typical Uses of SO, 
the many first-rate “GC” Basic Chemicals for American Industry. wrap ot Rent pulbemy- 
ates and other chemicals; as a bleach- 
t in textile, . clay and 
IF YOU ARE READY to place an order for your current SO. tonnage “Seaince: sheers, mag 
requirements, call in General—the company that is known throughout antichlor for use in water treat- 
the country as first for Sulfuric Acid and related chemicals. Just phone ment, textiles, paper and other 
" ‘ ff listed bel for full plants where chlorine has been 
or write any of the 27 General Chemical offices listed below for fu wend: in the getccnieg 


information. and preserving of food 
products; in petroleum 


refining; for treatment of 


GENERAL CHEMICAL DIVISION avait aenie Bonne. 

ALLIED CHEMICAL & DYE CORPORATION hes! 

40 Rector Street, New York 6, N. Y. Reg. U.S. Pat. Off. 
Offices: Albany * Atlanta *¢ Baltimore * Birmingham ¢ Boston « Bridgeport * Buffalo ' 
Charlotte * Chicago « Cleveland * Denver * Detroit * Greenville (Miss.) * Houston = 
Jacksonville © Kalamazoo * Los Angeles * Minneapolis * New York ¢ Philadelphia ll 
Pittsburgh ¢ Providence * San Francisco * Seattle * St. Louis * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 


In Canada: The Nichols Chemical Company, Ltd. * Montreal * Toronto * Vancouver 


er ” Basic Chemicals 








for American Industry 
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own phenol and formaldehyde. Hooker, of course, 
did most of its $44 million business last year in 
chlorine and caustic soda. But in addition, its 
specialty sales—chemicals for such things as insecti- 
cides and oil additives—are on the rise. 

Merger of Mid-Continent and Sunray would 
result in a well-integrated company with gross in- 
come of over $300 million. Sunray, though it does 
run a 25,000 bpd. refinery in Duncan, Okla., is best 
known as a crude oil producer (25.5 million bbl. 
in 1953, plus 80 billion cu. ft. of natural gas). 
Mid-Continent, conversely, produces little crude, 
but operates a 55,000 bpd. refinery near Tulsa and 
markets its “D-X” brand over a wide area in the 
Southwest and Midwest. So the two operations are 
highly complementary in nature, and a merger 
should have many advantages. 


Another exe user starts up 


Following extended trial runs, Standard Oil 
(Ind.) has started commercial production of iso- 
octyl alcohol via the oxo process at a new 10-mil- 
lion-Ib.-a-year plant at Wood River, Ill. Thus the 
firm becomes the third in the U. $.—behind Esso 
and Gulf—to use the process. 

Like Gulf, and presumably Esso, (Chem. Eng., 
Aug. 1954, p. 113) Standard starts with a purified 
heptene stream made by catalytic polymerization of 
refinery gas at high pressure. These heptenes are 
reacted with hydrogen and carbon monoxide over 
a cobalt catalyst at 300-400 F. and 3,000 psi. to 
yield octyl aldehydes—one more carbon than the 
charge. Purification and further reaction with hy- 
drogen give the alcohol. In all, six catalyst are used. 

Main uses of iso-octyl alcohol are in making 
vinyl resin plasticizers, weed and brush killers and 
sy nthetic lubricants for jet aircraft. Standard also 
plans to make other high boiling alcohols at Wood 
River in the future. 


AEC spells out atemic power plans 


In February, Atomic Energy Commission off- 
cials began unveiling in detail their plans for letting 
private interests take over the job of putting atomic 
power on the market. 

These plans have been shaping up since Con- 
gress last year passed a comprehensive revision of 
the Atomic Energy Act of 1946. The new law pro- 
vides for many aids to industry’s learning how the 
atom works, and allows private firms to get neces- 
sary fuel and equipment. 

Last month the agency drew up a price list for 
the fuels it will lend to power reactors. It also 
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decided what to pay for weapons material provided 
by licensees. In addition, AEC has: 

eased security regulations so interested 
business men won’t have to get a full FBI check. 

¢Said it will help pay for getting good 
reactors off drawing boards and into operation. 

¢ Planned ways of giving out information 
and fuel, keeping cost low to boost participation. 

But there are still knotty problems. Govern- 
ment must decide, for example, what security's 
required to store borrowed documents and mate- 
rials—24-hour guard? For tight restrictions could 
make cost of getting and keeping information and 
materials prohibitive. 

To give those who want in on the program a 
chance to see what’s offered, AEC will hold several 
roundtable discussions. And much of what's still 
in the planning stages will be publicized in the cur- 
rent hearings before the Joint Committee on 
Atomic Energy, which began Jan. 31. 


Tried gamma radiation yet? Lets have! 


A long-expected move toward activating chem- 
ical reactions with gamma rays seems definitely to 
be gaining momentum. 

Most dramatic development in the field re- 
cently was in the Air Force's disclosure that it has 
successfully vulcanized rubber with gamma radia- 
tion at its Wright Air Development Center near 
Dayton, Ohio. How competitive the process can 
be is still a big unknown, but elimination of both 
heat and vulcanizing agents are two big points in 
its favor. Best potentials, say spokesmen, now 
appear to be in producing high- temperature oil- 
resistant rubber compounds and in improving low- 
temperature serviceability of rubber. 

But industry's not taking a back seat to gov- 
ernment in this work. Standard Oil Development's 
decision to build a special lab to study radiation- 
activated reactions (Chementator, Jan. 1955, p 
99) was quickly emulated by both Diamond Alkali 
and Battelle Memorial Institute. Also, Stanford 
Research Institute has added another 2,000-curie 
source, doubling its facilities. 

Diamond's new lab (at Painesville, Ohio) will 
use a 1,000-curie source to study such reactions 
as polymerization, chlorination and oxidation. And 
Battelle says its 2,000-curie source is now available 
to industry for contract studies. Housing for this 
installation is big enough for 10,000 curies, a strong 
indication that gamma radiation studies are ex- 
pected to go big in the next few years. 


For more of WHAT’S HAPPENING...... 110 
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Mathieson Soda Ash: there’s always an ‘r’ in purity 


Purity knows no season in the production of Mathieson 
soda ash; oyster shells are available every month of the 
year. Here at Lake Charles, La., shells are the starting point 
of the ammonia-soda process. Taken from the Gulf by the 
thousands of tons, they are washed and placed in huge 
storage piles, then transferred as needed to the towering 
silos shown above. From the silos they are fed into large 
rotary kilns where carbon dioxide and lime of extremely 
high purity are obtained. 


At all Mathieson plants, attention to raw materials helps 
assure the quality of products. In addition, buyers have the 
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protection of multi-plant production facilities . . . 6 caustic 
soda plants, 5 chlorine plants, 7 sulphuric acid plants, 3 
ammonia plants . . . plus practical technical assistance with 
materials handling and application problems. 


When planning current or future chemical requirements, 
be sure to call on Olin Mathieson. Perhaps you can buy to 
better advantage from one of America’s largest, most 
diversified producers of basic industrial chemicals. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


2851 


CAUSTIC SODA + SODA ASH + CHLORINE + SULPHURIC ACID + SULPHUR - AMMONIA > NITRATE OF SODA + BICARBONATE OF SODA + CARBON DIOXIDE + SODIUM CHLORITE + CALCIUM HYPOCHLORITE 


ETHYLENE OXIDE + ETHYLENE GLYCOL + DIETHYLENE GLYCOL + TRIETHYLENE GLYCOL + POLYGLYCOLS + DICHLOROETHYLETHER + ETHYLENE DICHLORIDE + METHANOL + SODIUM METHYLATE + ETHYLENE DIAMINE 
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Low-Grade Ores Yield 
Commercial Sulfuric Acid 


Fluidized solids technique’ are 
“now being used to recover’ sulfur 
(as SO, and subsequently as sul- 
furic acid) from low-grade sulfide 
ores. The process, called the Fluo- 
Solids system, was developed by 
the Dorr Co. of Stamford, Conn., 
and has been in operation for over 
a year at the Yerrington, Nev., 
plant of Anaconda Copper: Co. 
First operating details were revealed 
at a recent A.I.Ch.E. meeting in 
New York. 

At the Yerrington plant, raw ore 
is roasted at about 1,200 F. in four 
cylindrical reactors—25-ft. high and 
18-ft. inside diameter. With a 
5-ft. bed depth, detention time in 
the reactor is about 54 hours. 

Gas from the FluoSolids system 
is cooled to 800 F. by 20 high-pres- 
sure water sprays. Cyclones then 
removed 92% of the entrained 
solids. The gas is further cleaned, 
cooled to 100 F. in a wet scrubber, 
and goes to an acid plant. 

Anaconda’s daily throughput 
since Oct. 1953 has averaged 650 
tons of ore and 450 tons of sulfuric 
acid. 
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q Products for salé, ton/day 


»Total plant cost, $ millions . 


F and feed gragé’ urea. 275 
Tec r al grade urea 





Pechiney Urea Makes Its Bow 


Two new plants—at Pryor, Okla., and Memphis, 


Tenn.—use Texaco partial oxidation of natural gas, 


Casale ammonia and carbamate-recycle urea processes. 


If engineers of Foster Wheeler’s 
Process Plants Division are walking 
around these days with their heads 
in the air, there’s a good reason. 

Actually, there are two good rea- 
sons—the two new ammonia-urea 
plants recently put on stream by 
John Deere & Co, at Pryor, Okia., 
and Grace Chemical Co. at Mem- 
phis, ‘Tenn. 

With these two plants the Pe- 
chiney urea process makes its Amer- 
ican debut on a grand scale—275 
tons a day for Deere and 150 for 


Grace. Total investment for the 
two plants comes to about $40 
million. 
> Combination of Processes—Both 
plants use the same combination 
of processes, engineered by. Foster 
Wheeler Corp., New York. These 
processes are: 

¢ Partial oxidation of natural 
gas to make ammonia synthesis gas 
—the Texaco process. 

¢ Ammonia synthesis at 9,000 
to 12,000 psi.—the Casale process. 

e Urea synthesis with carba- 
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AMMONIA converter and condenser, with recycle ejector below (Deere plant). 


mate-oil slurry recycle—the Pe- 
chiney process. 

Major process difference between 
the two plants is that Grace can 
produce crystalline (plastics grade) 
urea, as well as fertilizer grade, by 
adding certain chemical purifica- 
tion steps. Alternatively, Grace’s 
urea production, like Deere’s, is 
prilled for fertilizer and cattle feed 
markets. 

Another difference, also related 
to markets, is that Deere converts 
all its 180 tons per day of ammonia 
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to urea, while Grace will have as 
much as 150 tons of its 250 daily 
tons of ammonia for marketing as 
such. 

P Deere Is First — Although engi- 
neering and construction of both 
plants proceeded concurrently, 
Deere was the first to sign a con- 
tract and first to get on stream, 
starting ammonia production last 
August and urea in November. 
Grace shipped its first car of am- 
monia in December, started up its 
urea operation in February, ex- 


UREA prilling tower (Grace plant). 


11] 








For Air-Separation Units, Parting of the Ways 


Chief engineering difference between the Grace 
and Deere ammonia plants is in the air-separation 
units. Grace uses a single unit rated at 200 tons 
per day of oxygen; supplied by Air Products, Inc. 
Deere has two 80-ton units, supplied: by American 
Messer Corp.* (see cut). 

Air Products says that the Grace job is the largest 
high-pressure oxygen plant ever built. Costing about 
$1 million, exclusive of primary air compressor, it 
was assembled at the plant site after fabrication of 
sections at Air Products’ plant at Emmaus, Pa. 

The Messer units were completely prefabricated— 
including internal piping—at Frankfurt, Germany, 
and shipped as packaged units. Installation at the 
Deere plant required merely that they be set in 
place and connected to the primary compressor and 
service lines. Cost: $650,000. ° 

Both units pump oxygen as a liquid at 400 psi. to 
the synthesis gas reactors, rather than transfer oxygen 
in the gas phase. Messer uses a reciprocating pump, 
Air Products a centrifugal pump. 

Grace says that its choice of oxygen unit was 
influenced largely by the more ready availability of 
American-built equipment, not by any anticipated 
difference in performance. Although Messer main- 
tains a U.S. supply of repair parts, Deere evidently 
figured that having two parallel units provides an 
added margin of safety in case of equipment outage. 

*To complete the record, the two earlier partial-oxida- 
tion ammonia plants showed the same independence— 


Spencer bought from Air Products and Cooperative Farm 
Chemical Associates from Messer. 











pects to be in full production dur- 
ing March. 

Both companies are making their 
first entree into chemical manufac- 
turing. John Deere is a famous 
name in the field of farm machin- 
ery, Grace in trading and shipping. 
True, other Grace interests have 
been concerned with chemicals, but 
this is the first plant under the 
Grace Chemical Co. name. 
> Synthesis Gas Preparation — Al- 
though Grace and Deere aren’t the 
first on stream with the Texaco 
partial oxidation process for mak- 
ing ammonia synthesis gas, their 
plants are nonetheless pioneer ven- 
tures, since the first user—Spencer 
Chemical at Vicksburg, Miss.—had 
not gone into production when 


Deere and Grace signed their con- 
tracts.* 

Natural gas is reacted with oxy- 
gen at 350-400 psi. to produce a 
mixture of hydrogen and carbon 
monoxide. The reaction, which is 
noncatalytic, takes place at over 
2,000 F. 

Further catalytic reaction with 
steam at 300 psi. and 750 F. con- 
verts practically all the CO to CO., 
with simultaneous generation of 
more hydrogen. CO, is removed by 
absorption in monoethanolamine 
and caustic soda; final purification 
of the hydrogen is done by washing 


*Spencer started its partial oxidation 
unit in January 1954; Cooperative 
Farm Chemical Associates, Lawrence, 
Kan., went on stream in December, 
about the same time as did Grace. 


with liquid nitrogen at 300 psi. 
and —300 F. to remove traces of 
CO, methane, oxygen and argon. 
Air-separation units supply oxy- 
gen for the synthesis gas reaction 
and nitrogen for scrubbing and 
make-up of the hydrogen-nitrogen 
mixture for ammonia synthesis (see 
box). 
> Ammonia Synthesis—Unique fea- 
ture of the Casale ammonia process 
is the use of an inexpensive ejector, 
instead of a costly mechanical com- 
pressor, to recirculate unconverted 
hydrogen and nitrogen through the 
converter. In addition to reducing 
first cost and maintenance expense, 
the ejector also eliminates oil con- 
tamination of the circulating gases. 
Operating pressures are substan- 
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Technical data on the revolutionary new 


holo-flite’ 


(HOLLOW-FLIGHT) 


If you have processing operations 
where slurries, solids, pulps or pastes 
must be cooled or cooked, be sure to in- 
vestigate the many unique advantages of 
the newly-developed HoLo-Fuite Proc- 
essor before you install any heat- 
exchange equipment. 


Here’s the HOLO-FLITE principle... 


Two or more screw conveyors ro- 
tate slowly in a trough. The blades and 
shaft of each flight of conveyors are hol- 
low, with provision for circulating the 
heat-transfer agent through them. The 
product to be cooled or cooked is moved 
along the trough, being constantly ro- 
tated into, around, over and under the 
conveyor screws as it moves. 


Thus, a continuous thermal trans- 
fer takes place between the product and 
the heat-transfer fluid circulating in the 
blades, The product is cooled or cooked 
in continuous-flow without the “stop-and- 
go” losses of batching operations . . . and 
cooled products can be packaged directly 
from the HoLo-FLite discharge—saving 
space, time and additional handling. 


—the Continvous-Flow 
Heat-Exchanger that is setting 
new standards of 
compactness! 
adaptability! 

* e - f 
simplicity! yy 
Vi 


Tuis 6-Tier Hoto-F TE cools 7 tons of cottonseed press cake per hour 
rom 285° to 89°F. in a total floor space of only 28 sq. ft. 
(Inset) Enlarged cutaway view of HoLo-F ITE screw 
showing heat-transfer principle. 


Here are typical 
HOLO-FLITE 
advantages 


The Hoto-FtitE principle is so 
unique it is setting completely 
new standards of performance in 
many ways. For example... 


Reg. T.M. 


WESTERN 


aecipitalion 


CORPORATION 


The HOLO-FLITE Saves Space 
—It requires as little as 1/5th 
the space of other units of com- 
parable capacity because (1) 
it has far greater heat-transfer 
area per cubic foot of space... 
and (2) the flights can be 
“tiered” as high as desired to 
give maximum capacity in very 
small floor areas. 


The HOLO-FLITE is Versotile— 
Processed product can be fluid, 
pulp or paste—granular, crys- 


talline or powdered solid. Heat- 
transfer fluid can be refriger- 
ant, cooled or ambient water, 
steam, oil or any other desired 
fluid, at any normal tempera- 
ture range. 


The HOLO-FLITE Is Dust-Free 
—Its gentle action provides 
large heat-transfer action with- 
out dust and with negligible 
particle abrasion. Simplifies in- 
stallations, assures higher qual- 
ity product. 


The HOLO-FLITE Is Adaptable 
—It can easily be designed to 
handle virtually any capacity 
by (a) varying the diameter of 
the screws (7” to 16”)... (b) 
varying the length of the screws 
(8 ft. to 20 ft.) ... (ce) varying 
the number of intermeshing 
screws per trough (2, 4, or 6) 
--.and (d) varying the num- 
ber of tiers stacked on top of 
one another (1 to 10, or more). 


The Hoto-F ite is in daily operation on such typical products as sand, 
cement, cottonseed cake, soybean meal, borax, salt, sugar, baby foods 


DESIGNERS AND MANUFACTURERS OF EQUIPMENT FOR 
OF SUSPENDED MATERIA CASES & 


LIQUIDS 


and many other equally-varied products. 

What is your problem? Our engineers will be glad to assist you in 
making the most of Ho.o-F ute advantages. Write wire, or phone the 
office nearest you! 


t 


Went More Facts? This 8 page beok- 
let describing the Hoxo-F.itE in 
greater detail will gladly be sent on 
request. No obligation, of course. 


Main Offices: 1013 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 * 1 N. La SALLE ST. BLDG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 ¢ HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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WHAT’S HAPPENING... 


tially higher than most other am- 
monia processes. According to 
Foster Wheeler, high pressure gives 
greater tolerance of catalyst for con- 
taminants (oxygen and COQ) in the 
synthesis gas. Another advantage: 
Anhydrous ammonia can be con- 
densed from the converter gas 
stream by 85-deg. water, obviating 
the need for auxiliary refrigeration 
equipment. 

Departing from convention, Fos- 
ter Wheeler is basing its converter 
design, where economics so dictate, 
on welded instead of forged steel 
construction. Converters at both 
Deere and Grace plants were made 
by A. O. Smith Corp.’s multilayer 
welding technique. 

Deere uses two “trains” rated at 
90 tons each; Grace has three, 
rated at 834 tons each. Foster 
Wheeler figures that Casale am- 
monia trains of as much as 170 
tons per day capacity are practical 
in some cases. 

Although Deere and Grace are 

second and fourth in the U. S. with 
Foster Wheeler-Casale units (Penn 
Salt at Wyandotte, Mich., and Co- 
operative Farm Chemicals Asso- 
ciates were first and third), the 
process is used extensively through- 
out the rest of the world, with more 
than 40 units making over 5,000 
tons of ammonia per day. 
P Urea Manufacture—Reaction of 
ammonia with carbon dioxide (re- 
covered from the synthesis-gas ab- 
sorption system) at a pressure of 
3,000 psi. and a temperature of 
about 350 F. forms ammonium 
carbamate, about 60% of which 
changes to urea, with the formation 
of water. When the reaction mix- 
ture is released to a lower pressure 
—about 80 psi.—the unconverted 
carbamate decomposes into am- 
monia and CO,. 

In the Pechiney process, this 
ammonia-CO, off-gas is contacted 
with a mineral oil in a specially 
designed vessel known as the salt- 
oil reactor. The Grace version is a 
horizontal vessel, about 7 ft. dia. 
and 25 ft. long, equipped with 
seven horizontal side-entering shafts 
on which are mounted “a multi- 
plicity” of vertical disks. Function 
of the spinning disks is to atomize 
the oil in the mixed-gas atmosphere. 
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In this reactor, the gases recom- 
bine to form ammonium carbamate 
as a finely dispersed solid slurried 
in the oil. This slurry (35-40% 
solids) is returned to the synthesis 
reactor, accompanied by the feed of 
fresh ammonia and CO,. This re- 
cycle scheme is unique for the 
Pechiney process. 

- Other functions of the oil, be- 

sides providing a means for re- 
cycling unconverted carbamate, 
are: 

e It coats the lead-lined walls 
of the autoclave and reduces me- 
tallic contamination from corro- 
sion. 


e It absorbs heat in the re- 


actor, helps control and maintain 
uniform temperature. This heat is 
rejected by cooling the recycle 
slurry on its way to the synthesis 
reactor. 

> Products and Markets—Urea can 
be used for direct fertilization, in 
mixed fertilizers and as a nitrogen 
supplement in cattle feed. Product 
for these uses is evaporated to a 
molten, anhydrous condition, then 
prilled in a tall tower (over-all 
height of prilling tower is 200 ft. 
above grade). Fertilizer grade and 
feed grade differ in particle size 
range; fertilizer particles are larger, 
to avoid dusting losses, and feed 
particles are smaller, to avoid segre- 
gation in the feeding trough. 

High-purity urea, for use in 
chemicals and plastics, is produced 
by Grace in another finishing line, 
which can handle the entire urea 
output. Impurities, such as iron 
traces, are removed by adsorption 
or precipitation with suitable re- 
agents followed by filtration. Final 
steps are vacuum crystallization, 
centrifuging, drying in a rotary kiln 
and bagging. 

Foster Wheeler thinks that con- 
taminants in the fertilizer grade 
product may actually turn out to 
be so low as to make this product 
acceptable for chemical use. This is 
based on the premise that metal 
pickup—most of the equipment is 
made of aluminum or stainless steel 
—will be minimized in these large 
plants, where surface-volume ratios 
are much lower than in the 5-ton- 
per-day French plant on which de- 
sign was based. If such a predic- 


tion comes true, Deere may glso 
find itself in an excellent position 
to offer urea to plastics and ad- 
hesives manufacturers in thé West- 
erm states. . 


New Competitor in 
Tall Oil Processing 


Hercules Powder Co. of Wil- 
mington, Del., is entering a new 
field—refining of tall oil for manu- 
facture of resins, purified fatty acids 
and related products. A new plant, 
with an annual capacity of about 
35,000 tons, will go into produc- 
tion early next year near Franklin, 
Va. 


Dow io Lease, Not Buy 
U. S. Magnesium Plant 


Though it tried hard to buy the 
government magnesium plant at 
Velasco, Tex. (Chem. Eng., Dec. 
1954, p. 110), Dow Chemical has 
given up the battle. Instead, the 
company will lease the facilities for 
three more years. 

When Dow offered to buy the 
plant for about $13.5 million, both 
the General Services Administra- 
tion and the Defense Dept. ac- 
cepted. But the Justice Dept. 
stepped in, cited possible monop- 
oly, and told GSA to find another 
buyer. It couldn’t be done. 

So Dow relinquished its hopes 
and will keep running the plant, 
though probably well below the 
rated capacity of 44,000 tons a 
year. 


Courtaulds Plans 
Another Rayon Boost 


Present capacity of the Court- 
aulds (Alabama), Inc., rayon staple 
plant at LeMoyne, Ala., will be 
tripled by September. Originally 
designed for 50 million Ib. of vis- 
cose staple annually, the company, 
in October of last year, announced 
plans to double this output by 
spring of 1955, now has upped the 
goal to 150 million Ib. Initial 
operations began in 1953. 
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PETRO-CHEMICAL PLANT in Texas to produce ethy- GENERATING.PLANT, one of three of 66,000 KW each, 
lene from ‘natural gas by the owner's process. installed for electric utility company in Southwest. 











DIVERSIFICATION 


ORGANIC CHEMICAL PLANT to produce insecticides— 
DDT and BHC—located’ in the State of Alabama. 





More than forty years of diversified experience in 
engineering and heavy construction in projects ranging 
from $50,000 to $125,000,000 in size...has put a 
razor-sharp edge on the Brown & Root estimating pencil. 
This same sharp pencil can do the figuring for you 
, with the same assurance known to a long list of 
PAPER MILL in the South‘s pine belt, increasing its satisfied Brown & Root clients...a list that reads like 
capacity by nearly 500 tons of newsprini daily. the Who's Who in Industry. 
Behind each of our successful completions are 


arrayed the vital Brown & Root services developed by 





this long diversified experience... plant location data, 
economic surveys, design, engineering, home office 
supervision, cost accounting, procuring and expedit- 
ing...all the cogs necessary to produce an economical, 
efficient facility for you. If your plans call for new 
construction or expansion, call Brown & Root. Plant 
planning experts will be put at your disposal. No 
obligation, of course. 


STEEL MILL facilities expanded through contract 
with Brown & Root in excess of $70,000,000. 





Brown & ROOT, INC. 
; » Qonsteuctors 


CABLE ADDRESS — BROWNBILT 
CROW H< BECT POST OFFICE BOX 3, HOUSTON 1, TEXAS 


BROWN ROOT de MEXICO, S.A. de C.V., Mexico City, Mexico 
BROWN & ROOT, LTD., Edmonton, Alberta, Canada 
BROWN & ROOT CONSTRUCCIONES, C.A., Caracas, Venezuela 


PRESSURE MAINTENANCE plant for Venezuelan gas fhe Gyan Se ig mh 
. . - . le “7 anama ity, anama 
reservoir built in 62 ft. of weter with 50,000 h.p. subleases niles wit.’ tia hdd teed Sah 
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WHAT’S HAPPENING ... 


Thousands of dollars 





500 | | 
Bose Price 





t 


Steam surfoce condensers 
(excludes cost of tubes) 








Br a 






































30 40 


50 60 


Condenser surface, thousonds of sq. fi. 


To Figure Condenser Costs 


¢ Start with condenser base price. 
¢ Add costs of tubes and auxiliaries. 
* Correct for type and head of pumps. 


Although final selection and siz- 
ing of steam surface condensers is 
usually the job of the power-plant 
engineer, process engineers making 
preliminary cost estimates of new 
plants and expansions often need 
accurate cost data on this type of 
equipment. 

Information given in the chart 
above (and those on the next page) 
was presented by W. E. Ellingen 
of Allis-Chalmers at a recent meet- 
ing of the American Society of 
Mechanical Engineers.* In the au- 
thor’s opinion the figures are suff- 
ciently accurate for preliminary esti- 
mates. 
> Base Price of Unit—Chart above 
shows base condenser price, exclud- 
ing tubes. Ellingen treated tubes 
as a separate item, since it has now 
become common practice for the 
purchaser to furnish his own tubes. 
This practice is followed almost 
universally, he pointed out, with 


* Annual Meeting, New York, Nov. 28- 
Dec. 3, 1954. Paper No. 54-A-127, con- 
tributed by Heat Transfer Div. 
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condensers larger than 14,000 sq. 
ft., whose tubes are installed in the 
field, and is becoming more com- 
mon even with smaller condensers 
which are factory-tubed. 

Included in base price, in addi- 
tion to the condenser itself, is air- 
removal equipment, circulating 
pumps and motors, condensate 
pumps and motors, and spring sup- 
ports with jacks or an expansion 
joint. 

For the specific figures given, the 
air-removal equipment consists of 
one two-stage, twin-element steam- 
jet ejector. For water circulation, 
two horizontal centrifugal pumps 
divide the load; each is designed 
for 50 ft. total dynamic head and 
is driven by a squirrel-cage induc- 
tion motor. For condensate re- 
moval, Ellingen figured on two 
horizontal centrifugal pumps each 
rated at 125% of the steam being 
condensed and delivering 225 ft. 
total dynamic head, again with 
squirrel-cage induction motors. 
> Add to Base Price—Admiralty- 


metal tubes currently cost about 
$1.35 per sq. ft. of surface. For 
other commonly used tube mate- 
rials, Ellingen suggested an appro- 
priate correction factor be applied 
to the cost of admiralty, as follows: 

Arsenical copper....... 1.093 

Aluminum brass... .... 1.139 

Aluminum bronze..... 1.320 

Copper nickel (90-10). .1.235 

Differences in tube diameter and 
length are more or less compensat- 
ing, according to Ellingen. Longer 
tube lengths will require less water 
but more surface; cost of the in- 
creased surface required wit! be off- 
set by the lesser circulating water 
required. 

Other auxiliaries, such as prim- 
ers, air meters, piping and hotwells, 
add about 2% to the cost of the 
condenser. 
> Pump Corrections—To correct 
base prices for different types of 
circulating pumps, Ellingen recom- 
mends use of the first graph on 
p. 118. This shows the cost of 
pairs of half-capacity, vertical 
pumps in comparison with that of 
horizontal pumps for any circula- 
tion load. Circulation load can be 
estimated from the two small charts 
at the right. 

Type and head of the condensate 
pumps also affect total condenser 
cost. The final chart permits suita- 
ble corrections. 

Ellingen’s paper detailed other 
lesser corrections, but most of these 
were of minor significance in their 
effect on the total cost for a pre- 
liminary estimate. They would be 
important, of course, in final en- 
gineering estimates. 

To facilitate working from initial 
specifications as to condenser load, 
Ellingen presented some curves re- 
lating steam condensed with surface 
required. His curves can be repre- 
sented with a maximum of about 
7% error by these factors, expressed 
as required condenser surface in sq. 
ft. per hourly lb. of steam con- 
densed: 

Single-pass 

3-in. O.D. tubes....... 0.105 

g-in. O.D. tubes....... 0.096 
Two-pass 

Z-in. O.D. tubes....... 0.135 

l-in. O.D. tubes....... 0.120 
> For Example—Here’s an example 
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Ethylene Glycol 
lethylene Glycol 


High boiling point, low volatility and good 
miscibility characterize Ethylene Glycol and Diethylene 
Glycol. Highest commercial purity—achieved by a 
direct oxidation process—characterizes Nitrogen 
Division Ethylene and Diethylene Glycols. 


Available in bulk from Orange, Texas, in 
4-, 6-, 8-, and 10,000-gallon tank cars or barges; 
Anhydrous Ammonia L.C.L. shipments available in drums and tank trucks 
Ammonia Liquor from Edgewater, N. J., New York, N. Y., Boston, 
Chicago, Los Angeles and other key industrial points. 


Ammonium Sulfate 
Sodium Nitrate 
For help in adapting Glycols to your 
processes, call Nitrogen Division. An experienced 
technical service-representative will be pleased 
Ethanolamines to work with you on your technical problems. 
Ethylene Oxide For early production, act soon. Call or 
Ethylene Glycols write today! 


Methanol 


Urea 


Formaldehyde 


Nitrogen Tetroxide fim) Mi TROGEN DI VIS] 
Nitrogen Solutions DIVISION Ce? ON 


U.F. Concentrate—85 <o cue ALLIED CHEMICAL & DYE CORPORATION 
Surititeaee' 6 40 Rector Street, New York 6, N. Y. 
nize 


Feed Supplements Hopewell, Va. * tronton, Ohio* Orange, Tex. * Omaha, Neb, : 
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WHAT'S HAPPENING ... 


Cost of Pumps 
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(Motor- driven) 
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% For one full-capacity olimp 











6 8 


Hundreds of gpm. 


showing use of the information pre- 
«sented in Ellingen’s paper: 
Assume a load of 600,000 Ib. 
per hr. of steam to be condensed 
in a single-pass unit using @-in. alu- 
minum brass tubes. Circulation 
head will be less than 25 ft., so we 
can use axial-flow pumps. Instead 
of two full-capacity horizontal con- 
densate pumps, we want to install 
three vertical half-capacity pumps, 
to deliver a head of 600 ft. 
Surface required will be (600,- 
000) (0.096) = 57,600 sq. ft.; base 
price for the condenser will be 
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10 12 
condensote 


$320,000. Allowing for higher cost 
of aluminum brass, the tubes will 
cost (57,600) (1.35) (1.139) = 
$88,500. 

Our condenser will require about 
98,000 gpm. of circulating water 
(from circulation vs. surface chart), 
for which the base price allows 
$75,000 worth of horizontal pumps 
(from pump cost chart). However, 
we can get by with $58,000 worth 
of axial-flow pumps, or a credit of 
$17,000. 

At our steam load the two hori- 
zontal condensate pumps would be 


Woter Circulation Lood 
"7 Thousands of gpm. 
180 l l 


Single- Poss Units 
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rated at 1,500 gpm. and be worth 
$6,850 each. Substituting three 
750-gpm. vertical pumps and al- 
lowing for the higher head, we get 
(4,750) (3) (2.2) = $32,400, or an 
increase over base price of $17,700. 

Other auxiliaries at 2% of base 
price will cost $6,400. 

Final estimated cost is as follows: 


17,700 
6,400 
$415,600 


Condensate pumps 
Auxiliaries 
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MIXING RESULT moy be affected by 
many variables. But these variables can 
be correlated in one curve, permitting 
extrapolation to any size system. 


How to be sure you’re right 
when you scale up a fluid mixing operation 


Your mixing operation may look good 
in a 10-gallon pilot tank. 

But how can you be sure it will still 
look good when you scale it up to 
10,000 gallons, 50,000 gallons, or 5 
million gallons? 

How can you know that one of many 
variables, perhaps too small to show 
up in a pilot run, won’t sprout into a 
costly problem as you increase the size 
of the system? 

You can guarantee that this won't 
happen to you—simply by specifying 
LIGHTNIN Mixers for all your fluid 
mixing operations. Here’s why: 

Every LIGHTNIN Mixer you buy is un- 
conditionally guaranteed to do the job 


“Lohtom 
MIXers+— 


MIXCO fluid mixing specialists 


for which it is recommended. When you 
decide to mix with LIGHTNINs, you auto- 
matically relieve yourself of all respon- 
sibility for success of the installation. 
No waiting for answers 

You save time, too. The facts you 
need for most applications are on tap 
at MIxco, ready for instant use. On 
many applications, you can get a guar- 
anteed LIGHTNIN Mixer recommenda- 
tion, delivery date, and firm price by 
phone, without waiting. 

On any application, MIXCo engineers 
can quickly tell you how much horse- 
power you'll need, the right impeller 
size, speed, and design to get the re- 
sults you want in the time you want them. 


Get these helpful facts on 
mixing: cost-cutting ideas on 
mixer selection; best type of ves- 
sel; installation and operating 
hints; full description of LIGHTNIN 
Mixers. Free—no obligation. Just 
check data you want, tear out and 
mail to us today with your name 
and company address. 


oO DH-50 and DH-51 Labora- 
tory Mixers 


() B-102 Top Entering Mixers 
(turbine and paddle types) 


(] B-103 Top Entering Mixers 
(propeller types) 


(J B-104 Side Entering Mixers 


JUST-RIGHT MIXING. Hundreds of power- 
speed combinations are possible with these 
LIGHTNIN Mixers—so you get the mixer 
that's exactly right for your needs. Turbine, 
paddle, and propeller types; for open or 
closed tanks. Sizes 1 to 500 HP. 


— 


MAKE ANY OPEN TANK an efficient 
mixing vessel, by adding a LIGHTNIN Port- 
able Mixer. Thousands in use, many for 20 
years and more. Thirty models, Ye to 3 HP. 


iN LARGE TANKS [up to 6 million gallons) 
you can mix, blend, circulate, suspend solids 
efficiently with LIGHTNIN Side Entering 
Mixers. No shutdowns are ever necessary to 
repack stuffing box or replace mechanical 
seal, Sizes 1 to 25 HP. 


Based on scientific selection and scale- 
up methods, these predictions are 
guaranteed 100% accurate. 
How to get started right 

Even on routine fluid mixing opera- 
tions (and certainly on any job involv- 
ing heat transfer, crystal size control, 
suspension of solids, gas-liquid or 
liquid-liquid contacting), give yourself 
the advantage of knowing you're right— 
before you begin. 

To find out how easy it is, just call 
your LIGHTNIN representative. You'll 
see his name in your copy of Chemical 
Engineering Catalog. Or write us direct 


' for specific information that fits your 


mixing needs. 


() B-107 Mixing Data Sheet 


(] B-108 Portable Mixers 
(electric and air driven) 


[_] B-109 Condensed Catalog 
(complete line) 


[-] B-111 LIGHTNIN Rotary 
Mechanical Seals 


MIXING EQUIPMENT Co., Inc., 128-c Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 





Gas Separation Turns to Fluidization 
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POSSIBLE COMMERCIAL DESIGN 


has six major sections in one shell. 
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Fresh from extensive pilot-planting, a new 


adsorption process is looking for takers. Main feature: 


Use of fluidized char particles in a bubble-cap tower. 


Newest look in gas separations 
is Standard Oil Development's use 
of the fluidized solids technique in 
its “Fluid Char Adsorption” proc- 
ess. Similar in concept to an oil 
absorber with a reboiler, FCA uses 
as the adsorbent finely divided, 
highly attrition-resistant activated 
charcoal moving down a multi- 
stage, bubble-plate tower. 

‘True, nobody’s rushed out to 
build a commercial plant yet. But 
interest is running high, particu- 
larly among oil refiners who want 
to separate C, and C,+ fractions 
from fuel gas. Cost estimates, based 
on pilot-plant studies, indicate that 
for this application—and some 
others-FCA is competitive with 
the best existing processes, such as 
refrigerated oil absorption. 
>» Nearing True Fluid—More like 
an - actual vapor-liquid operation 
than either fluidized catalytic crack- 
ing or reforming, which use a single 
large bed, FCA operates by stage- 
wise contacting of char and gas in 
a number of beds—the bubble-cap 
trays. Char at about 120 F. enters 
the top of the adsorber section 
(see cut) and drops through the 
rising gases, which enter near the 
middle of the adsorber. Heavier 
gas components are preferentially 
adsorbed and lighter components 
go off overhead. 

Inevitably, some lighter materi- 
als are also agsorbed, so a rectifica- 
tion section is provided to concen- 
trate the heavier components. In 
some commercial designs additional 
rectification will be used to obtain 
sidestream products, such as C,’s. 
As shown at left, these streams can 
be further treated in small, separate 
char adsorbers for cleanup of small 
equilibrium amounts of heavy ends. 

Char passes out of the adsorber 
into a desorber section, where it’s 
heated to about 500 F. by Dow- 
therm vapors condensing in inter- 


nal, vertical tubes. Contact with 
steam added at this point releases 
the adsorbed hydrocarbons. Part of 
these are sent back to the desorber, 
are dried and pass up to the 
rectification section of the adsorber 
as bottoms reflux. The rest are 
scrubbed with water and withdrawn 
as product. 

Desorber char is stripped of 
steam by a small amount of re- 
cycled overhead product. It’s then 
cooled to 120 F. for reintroduction 
to the top of the tower and picked 
up by lift gas (normally another 
stream of overhead recycle). Char 
flow is controlled by slide valves. 
> New Char Needed—Char quality 
and cost, of course, are major keys 
to FCA’s potential success. Both 
coconut shell char (at about 85¢ a 
Ib.) and a petroleum-derived char 
were used in the pilot plant work 
and proved to be more attrition- 
resistant than cracking catalyst. 
According to SOD, less than 
0.001% of the char circulated 
should be lost. 

Though not now commercially 
available, the petroleum char used 
could be made on a small commer- 
cial scale at comparatively low cost. 
Therefore, says SOD, adsorbent 
make-up costs should not be signi- 
ficant. However, make-up with the 
better commercial chars now on the 
market, at current small-lot prices, 
would be an appreciable operating 
cost item. 
> Why Use It?—Without citing 
actual figures in most cases, SOD 
claims these economic advantages 
for FCA: 

¢ Small adsorbent inventory. 

¢ High heat transfer coefh- 
cients for solids heating and cooling 
—an outstanding feature of fluid- 
ized solids processes in general. 

¢ High allowable vapor and 
solid velocities, which minimize 
tower volumes. (Continued ) 
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It is ‘difficult to imagine the tremendous Spareting force of the 
Sharples Super Centrifuge—the highest commercially available, 
13,200 times the force of gravity. #Many conventional separating 
and clarifying problems are improved vastly, and many difficult 
problems are now being solved economically through the wide- 
spread use of Super Centrifuges. 


‘The Sharples Super Centrifuge has raised the standards of reason- 

' able expectation in centrifugal separation to effect one or more 

¥ _of the following operations: separate solids from liquids; separate 
“immiscible liquids; remove liquids from solids. 


Sharples Bulletin 1248 is the first step.in putting over 13,000 times 
the janes of gravity to work in your plant operations. 
A copy will be sent upon request. 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND © DETROIT © CHICAGO o NEW ORLEANS « SEATILE © LOS ANGELES © SAM FRANCISCO e HOUSTON 
Associoted Companies and Representatives throvghout the World 
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WHAT’S HAPPENING ... 


e Adsorber plate efficiencies 
in the 95-100% range, compared 
with oil absorber plate efficiencies 
of about 10%. 

e High retention of light hy- 
drocarbons (as much as 20 times 
more ethane than absorber oil—on 
a Ib./Ib. basis—at substantial pres- 
sures). 

¢ Adaptability to stage-wise 
cooling in the adsorption section 
and heating in the rectification sec- 
tion. This minimizes char circula- 
tion rates, exchanger surface area 
and utilities consumption. 
> Who Can Use It—In addition to 
C, and C,+ separation from fuel 
gas, SOD thinks its new technique 
shows considerable promise in such 


applications as hydroformer hydro- ~ 


gen purification, concentration of 
acetylene made by partial combus- 
tion or severe cracking of light 
hydrocarbons, recovery of solvent 
vapors from air, gas drying and 
recovery of light ends from hydro- 
carbon synthesis reactions. 

Note that all of these are light 
hydrocarbon separations. One rea- 
son for this is that absorber oil 
capacities for high-boiling materials 
approach those of activated carbon 
even at moderate pressures. Also 
higher boiling mixtures are usually 
separated easily by distillation. So 
in general, unless the high-boilers 
are in low concentration, gas ad- 
sorption can’t compete with con- 
ventional techniques in separating 
such mixtures. 
> Char Activity a Problem—Another 
reason why SOD is sticking to light 
hydrocarbons is that even small 
amounts of polymerizable materials 
boiling above pentanes quickly 
cause char deactivation. A small 
amount of polymerization of olefins 
or diolefins on the char has the 
same effect. 

Deactivants normally present in 
refinery fuel gases are compara- 
tively mild, however, and during 
long pilot plant runs with no reac- 
tivation char activity reached an 
equilibrium value of 75-80% of 
original—a satisfactory level. Using 
high temperature reactivation with 
steam, char activity was kept above 
90% for a three-month run. 

Some laboratory work has been 
done on reactivation schemes and 


the results are promising. For in- 
stance, activity of chars subjected 
to severe deactivants was restored 
to 90% or better by steam-treating 
at 1,200-1,400 F. 

But SOD warns that a lot of 
development work is still needed on 
reactivation and feels that its proc- 
ess is commercially ready only for 
separation of feeds containing mild 
deactivants. No reactivation should 
be required at all, says SOD, if 
feeds contain no materials boiling 
higher than pentane (unless not 
subject to polymerization) and no 
unsaturates other than ethylene, 
propylene and acetylene. 

With these limitations, though, 
FCA appears ready to go. And 
Stone and Webster Engineering 
Corp. (New York) has been au- 
thorized to negotiate nonexclusive 
licenses. 


Mexican Coking Plant 
Helps Chemical Supply 


More important even than the 
nominal product —coke—are the 
chemical derivatives that will be 
made in a new $7.2 million coking 
plant in Mexico. Located at Mon- 
clova in the northern state of Coa- 
huilla, this installation is now run- 
ning at capacity output of 57,000 
tons of coke a month. But in addi- 
tion the plant will supply am- 
monium sulfate, benzene, toluene, 
xylene, naphtha solvents, tars, an- 
thracene and naphthalene. 

There has been considerable 
speculation that coke production in 
Mexico is already sufficient. How- 
ever, all three Mexican steel mills 
are expanding by 50% each, so 
there shouldn’t be any excess coke 
for long. 

Nobody questions, however, that 
Mexico badly needs _ increased 
chemical production. And with 
huge supplies of sulfur set to come 
into production in the Isthmus of 
Tehuantepec (estimates run from 
200,000 to a million tons a year of 
pure Frasch sulfur), the demand 
for processing chemicals is certainly 
going to grow rapidly. For in- 
stance, there are three new fertilizer 
plants now planned in Mexico at 
a cost of $50 million. 


Hydrogen and Olefin 
Processes Offered 


Two reforming processes devel- 
oped by Hercules Powder Co., 
Wilmington, are now available to 
industry through the Chemical 
Plants Div. of Blaw-Knox Co. of 
Pittsburgh. One produces hydro- 
gen, the other, a mixture of ethyl- 
ene, propylene and other olefins. 
Both use alloy tubes set vertically 
in furnaces operating at high tem- 
perature. 

For hydrogen, natural gas or 
propane is mixed with steam and 
catalytically reformed to a CO-H, 
mixture. This mixture _ passes 
through a shift converter, giving 
CO, and H,. Recent improvements 
in this method, says Blaw-Knox, 
make liquid petroleum fractions 
feasible as raw materials. 

The olefin process uses similar 
apparatus in a thermal reaction. 
Separation of products can be 
achieved through cryogenic or ab- 
sorption processes also available 
from Blaw-Knox. 


Links Research With 


Commercial Production 


A new development plant just 
completed by the Chemical Div. of 
Koppers Co. at Kobuta, Pa., is de- 
signed to accomplish the two main 
phases of product commercializa- 
tion. It will be used to: 

e Adapt Koppers’ research- 
developed material to commercial 
use; 

¢ Produce semi- commercial 
quantities for sampling by custom- 
ers during the period of market de- 
velopment. 

Actually, the new installation is 
a combination laboratory and over- 
grown pilot plant. Sizable quanti- 
ties of materials can be made and 
simultaneously tailored to customer 
specifications. 

Included in the facilities are large 
and small reactors, centrifugals, 
dryers, extruding equipment and, 
of course, a large modern control 
laboratory. Emphasis will be on 
polymer and copolymer plastics 
that can be injection molded, ex- 
truded or expanded into shape. 
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NH, 


TEXACO PARTIAL 
1 OXIDATION 


Reforms natural gas to pro- 
duce mixture of H, and CO. 
No catalyst required. Uses 
simple, refractory-lined ves- 
sel—no complex furnace 
with expensive alloy tubes. 
Not affected by sulphur con- 
tent in feed stream. Easily 
convertible to fuel oil in- 
stead of gas. 


maximum yield at minimum cost 


FW LIQUID 
NITROGEN WASH 


Removes final traces of CO, 
methane and argon from 
feed stream. Assures high- 
purity H, for ammonia syn- 
thesis. Introduces no inert 
material or water vapor and 
keeps purge gases from syn- 
thesis train to the minimum. 
Reduces laboratory control 
and operating manpower. 


with this exclusive 


FW SEQUENCE 


3 CASALE AMMONIA SYNTHESIS 


The simplest, most dependable synthesis method for 
producing liquid anhydrous ammonia. Proved in service 
the world over. Operation at 9,000 to 12,000 psi assures 
high conversion per pass, results in small equipment 
and permits condensation to liquid ammonia with cool- 
ing water only. No refrigeration required. Uses simple 
ejector for recycling—no recirculating compressor, no 
danger of oil contamination. Extreme simplicity of 
process flow reduces the cost of equipment, installation, 
operation and maintenance. 


For the complete cost-saving story of the FW sequence, send for 
Bulletin No. 0-54-1. Foster Wheeler Corporation, 165 Broadway, New York 6, N. Y. 


FOSTER ( WHEELER 
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ESTERIFICATION 















































HYDROGENATION | 





METHANOL FLASHING 


SBA FATTY ALCOHOL PRUCESS now offered in U. S. by the Blaw-Knox Co. is one promising method. . . 


Score Two More for Catalytic Hydrogenation 


Two processes used in Europe to make fatty 


alcohols now flirt for American attention, hope to sup- 


plant the De Nora process and sodium reduction. 


To a manufacturer of detergents 
there really isn’t much difference 
between a product based on dode- 
cyl benzene sulfonate or a fatty 
alcohol sulfate. As long as the price 
of one is in the same ballpark as 
the other he’ll be interested in both 
as materials for formulation. 

What’s the cheapest way to 
make a fatty alcohol then? Well, 
there are two new candidates on 
the American scene. The Blaw- 
Knox Co., Pittsburgh, Pa., after 
studying many processes has de- 
cided to offer the one developed by 
SBA*. SBA is-a Belgian chemical 


* Societe Belge de L’Azote et des 
Produits Chimiques du Marly. 


company experienced in the manu- 
facture of ammonia, methanol, syn- 
thetic gasoline and detergents. 
Rust Engineering Co., also of 
Pittsburgh, is trying to sell the Sin- 
nova process. Sinnova is a leading 
detergent manufacturer in France 
and an affiliate of the American 
Alcolac Corp., Baltimore, Md. 
Both processes involve catalytic 
hydrogenation. That makes three. 
The De Nora high-pressure pro- 
cess for hydrogenating fats and 
fatty acids to fatty alcohols made its 
American debut in 1950 at the 
Long Beach, Calif., plant of 
Procter & Gamble. Essentially, the 
De Nora process is a semi-continu- 


ous autoclave operation. Procter & 
Gamble has since converted it to 
continuous operation. 

>» Sodium Challenged—All of these 
catalytic hydrogenation processes 
hope to take on some of the work 
now done by sodium. Most pro- 
duction of fatty alcohols in this 
country is based on the traditional 
reduction of fatty acids by sodium 
metal (the Bouvealt-Blanc method 
first accomplished in France in 
1903). 

In spite of definite improvements 
in the sodium reduction process 
over the past 50 years there are still 
some disadvantages: 

e Raw materials must be rigor- 
ously dehydrated before reaction. 

e Reaction products always 
contain some soaps that make the 
separation of pure product difficult 
and involve a loss of some heavy 
alcohol. 
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Kinney Swirl — the new simplified 
air-oil separator. 





Unitized Valve Deck 


— easiest to service. 








Low Ultimate Blank-off 


Pressure —a Kinney per- jee, . 
" Controlled Gas Ballast 
f lus”. 8 » 
ne te " ‘ — another Kinney ‘first’. 











the NATURAL ef More and more companies are 


coming to Kinney with their 


Ag vacuum problems every day — 
way yl it’s the natural thing to do. 
Shae = Originator of the cam and 
to get . 38 piston vacuum pump, Kinney 
Yaa offers more mechanical vacu- 
UNNATURALLY } be um pump models, more 
re answers to the water-vapor ‘ 
8 problem, and more highly specialized vacuum experience and 
low #"8 knowledge to help you. SEND COUPON FOR DETAILS . 
same = or tell us about your own vacuum problems. Consult the com- 
pressures oe petent vacuum engineers in our district offices — in Boston, New 
York, Philadelphia, Cleveland, Chicago, and Los Angeles. 
Kinney Manufacturing Division, Boston 30, Massachusetts. 


FER ie SINT eA RMT EI Se We te, nese 


Ki * iy EY MFG. DIVISION 


THE NEW YORK AIR BRAKE comeene(h) Name 
3551 WASHINGTON STREET * BOSTON 30+ MASS. 


Company... 














[| Please send Bulletin V54 describing the complete 
line of Kinney Vacuum Pumps. Address 





[] Our vacuum problem involves COP 6 tii einen 


is slits conichssaes evanhivson saiaceeinnsselss dealin illat latheatndeseniiciataleniintisadiciieainecaiadebded 
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WHAT’S HAPPENING ... 
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FIXED-BED CATALYTIC HYDROGENATION REACTORS were originally used to make ammonia. 


¢ The dilute NaOH formed is 
not easy to dispose of. 

¢ Sodium is an expensive raw 
material for large-volume low-price 
detergents. 
>» Try Another Way—These disad- 
vantages spurred research to de- 
velop alternate routes. Thus, these 
new processes for hydrogenation of 
fatty acids and their natural or 
synthetic esters. At high tempera- 
tures and pressures, and in the 
presence of metallic catalysts (cop- 
per, chromium, nickel), the esters 
yield their corresponding fatty 
alcohols. 

However, all hydrogenation proc- 
esses have one major disadvantage. 
Any high-pressure process over hy- 
drogenates and gives some hydro- 
carbon byproducts. These can’t be 
sulfated to give detergent base 
materials and must necessarily be 
charged off to loss. Also, there’s 
some question about controlling 
the degree of hydrogenation so that 
unsaturated fatty acids give un- 
saturated fatty alcohols. This is tied 
in with the question of relative 
markets for saturated, unsaturated 
and mixed alcohols for detergent 
bases. 

At least one producer, the Du 
Pont Co., finds it advisable to use 
both the sodium reduction and 
catalytic hydrogenation processes in 
its fatty alcohol plants. 
> Cost in Range—What does cata- 
lytic hydrogenation cost? Let’s take 


126 


the Blaw-Knox SBA process as 
an example. After pilot-plant tests 
in Belgium on any potential feed- 
stock, Blaw-Knox offers to erect a 
complete fatty alcohol plant and 
guarantee yield, product quality, 
operating costs and catalyst life. 
Here are some estimates for pro- 
ducing tallow alcohol from tallow: 


Capacity 

Investment 

Tallow cost 

= arena cost 
drogen cost 

Givenine credit 

Catalyst 


17,000,000 Ib./yr. 
000 


0 $1.68/100 Ib 
perating cost $1.68/1 5 
Fixed charges $1.50/100 lb. 
Total production 

cost $10.68/100 Ib. 


Investment and operating costs 
include equipment for fat splitting 
and fatty-acid distillation. 

Latest quotes on refined tallow 
are now about 8¢/Ib. rather than 
the 7¢ figure used in this estimate. 
But in any event 11 or 12¢ tallow 
alcohol puts it in the race with 
petroleum bases for detergent 
manufacture, 

PProcess Details—There are three 
major steps in the SBA process 
(see flowsheet): 

¢ Conversion to fatty acid 
methyl ester. 

e Hydrogenation of the me- 
thy] ester to the alcohol. 

¢ Methanol stripping. 
The selected fat can be hydro- 


lyzed in equipment such as the 
Colgate-Emery continuous fat split- 
ter. Glycerine is recovered here 
with a 98% yield. 

Fatty acids mixed with methanol 
are esterified continuously under 
pressure in a steel reactor. (In the 
Sinnova process there is no esteri- 
fication required but stainless-clad 
equipment is necessary). To hydro- 
genate the methyl esters they are 
pumped into two reactors in series. 
In the first the carboxyl group is 
reduced to hydroxyl. And in the 
second, the unsaturated bonds are 
saturated by hydrogen. 

Both reactions take place in 
fixed-bed catalytic reactors. (Sin- 
nova’s modification involves some 
recirculation of catalyst through the 
reactor.) SBA catalysts are specific 
for each duty and need to be 
changed about two to three times 
per year. 

According to Blaw-Knox, the 
SBA catalyst should last much lon- 
ger than Sinnova’s since no free 
fatty acids are present. 

Operating pressure is between 
4,500-7,500 psi. Increasing pres- 
sure reduces the reaction tempera- 
ture required which then in turn 
holds down the formation of hy- 
drocarbons and ether oxides. 

Excess hydrogen recirculates and 
methanol flashes off in a stripping 
tower, is also recovered for re-use. 
Yield of undistilled tallow alcohol 
is about 96% of theory. 
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Heavy Aromatic Solvents 


@ Ddesignea especially for quantity production of high purity aromatic 
hydrocarbons, including toluol, xylol and heavy aromatic solvents, the newest of 
Sinclair’s chemical units is now being completed at Marcus Hook, Pa. 


_This new unit, which will provide a dependable supply of petro-chemicals for 
industry, will be in full production in March, 1955. Its operation marks another step 


forward in Sinclair’s progress in the petro-chemical field. 


If your manufacturing processes call for toluol, xylol or other aromatic hydrocarbons 
and solvents, be sure to investigate this new source of supply. Write or call— 


SINCLAIR CHEMICALS, INC. 


(Subsidiary of Sinclair Oil Corporation) 
600 Fifth Avenue, New York 20, N. Y. 
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WHAT’S HAPPENING ..: 





Cenvention Calendar 


First International Congress 6n Air 
Pollution, Hotel Statler, New 
York, March 1-2. 


Chemical Institute of Canada, 
Chemical Engineering Division’s 
fifth conference, 18 Rideau St., 
Ottawa, Ont., March 7-9. 


American Institute of Chemical En- 
gineers, Kentucky Hotel, Louis- 
ville, Ky., March 20-23. 


World’s Plastic Fair and Trade Ex- 
position, National Guard Armory, 
Exposition Park, Los Angeles, 
April 6-10. 


American Oil Chemists’ Society, 
46th annual meeting, Roosevelt 
Hotel, New Orleans, La., Apri! 
17-20. 


Third National Air Pollution Sym- 
posium, Huntington-Sheraton Ho- 
tel, Pasadena, Calif., April 18-20. 


American Management Association, 
24th National Packaging Exposi- 
tion, International Amphitheatre 
Chicago, April 18-21. 


Society for Experimental Stress An- 
alysis, spring meeting, Hotel 





Statler, Los Angeles, Avril 27-28. 








More High-Impact 
Polystyrene Planned 


Union Carbide’s Bakelite Co. 
will build new facilities at Bound 
Brook, N. J., to produce high-im- 
pact polystyrene and new molding 
materials made from polystyrene. 
Other units are now going up at 
Marietta, Ohio, which will “again 
double the firm’s output” by the 
end of 1955. 


Major Carbon Black 
Plant Running Now 


The first third of a plant that 
will be making 60 million Ib. of 
carbon black annually by the end of 
this year has been put in operation 
near Franklin, La., by Columbian 
Carbon Co. 3 

It’s a refreshing sight, too. For 
instead of the trail of smoke that 
characterizes so many carbon black 
plants, only a white plume of con- 


densed steam issues from this one. 
The reason: essentially 100% over- 
all collection efficiency. 

The collection system includes 


. an electrical precipitator, three- 


stage cyclone collection and a spe- 
cial bag filter. Silicone-treated glass 
is used for the filter bags, rather 
than synthetic fibers. This allows 
filters to run at higher temperatures 
and minimizes corrosion problems. 

Ninety percent of the raw mate- 
tials for the unit are waste products 
barged in from Gulf Coast refin- 
eries. The rest is natural gas. When 
the whole plant is finished it will 
have cost $3 million. 


Capacity Boost for 
Allotropic Sulfur 


Stauffer Chemical Co. is now in 
a position to supply increased de- 
mand for Crystex, a special allo- 
tropic form of sulfur. Reason is 
a new $800,000 plant (the com- 
pany’s third) at Monongahela, Pa., 
that converts ordinary rhombic sul- 
fur to allotropic continuously. 
Nearness to rubber plants, a major 
consumer of the product, dictated 
the plant location. 

The Stauffer process involves 
quick chilling of molten sulfur in 
carbon disulfide with the separa- 
tion of insoluble, polymerized al- 
lotropic sulfur (estimated to have a 
molecular weight of several hun- 
dred thousand). 

Insoluble in all known solvents, 
Crystex can easily be reconverted 
to rhombic by heating, permitting 
normal sulfur activity. This prop- 
erty is what attracts the rubber in- 
dustry, where normal sulfur activity 
prior to curing causes undesirable 
“blooming.” Insoluble sulfur, on 
the other hand, stays inactive until 
the curing temperature causes nor- 
mal vulcanization. . 


Less Stream Pollution 
By Sulfite Liquor 


Important-reductions in the vol- 
ume of sulfite liquor released into 
Wisconsin streams were achieved 
last year by soil filtration, according 
to Wisconsin Pulp and Paper In- 


formation Service. More than 295 
million gal. were disposed of in this 
way. 

Eight Wisconsin sulfite mills 
used the technique in 1954. It 
consists of flowing or sp 1ying spent 
liquor on ground surface areas or 


* in ponds. As liquor filters through 


the soil, bacteria eat up much of 
the sugar and other organic matter, 
decreasing its oxygen-consuming 
character before it ever reaches 
watercourses. 


Compromise on Canadian 
Gas for the Northwest 


Though turned down recently by 
the Federal Power Commission on 
a proposal to bring natural gas to 
the Pacific Northwest area from 
northern British Columbia, West- 
coast Transmission Co. of Calgary, 
Alta., looks like it will get into the 
act anyway. The reason is a newly 
made agreement between West- 
coast, FE] Paso Natural Gas Co. and 
Pacific Northwest Pipeline Co. of 
Houston, Tex. 

Last year (Chem. Eng., Sept. 
1954, p. 134), the FPC approved 
Pacific Northwest Pipeline’s plan 
to build a pipeline from Colorado 
to Washington for transmission to 
the Northwest area of up to 365 
million cu. ft. a day of natural gas. 
Westcoast’s plan to bring this gas 
in from Canada was rejected at the 
same time because of lack of an 
inter-governmental agreement as- 
suring continued adequate supply 
from Canada. 

The new compromise, which has 
yet to be approved by the FPC, 
calls for Westcoast to deliver 300 
million cu. ft. of gas daily to Pa- 
cific Northwest Pipeline at a point 
on the U.§S.-Canadian border near 
Vancouver, B. C. Pacific North- 
west Pipeline will build a line to 
that point to receive the gas. 

Also, Pacific has agreed to sell 
250 million cu. ft. of gas a day to 
El Paso Natural Gas. El Paso ex- 
pects to build a pipeline from 
Mountain Home, Idaho, to Reno, 
Nev., to distribute the gas. This 
will connect with the two Pacific 
Northwest Pipeline lines—one from 
Canada, one from Colorado. 
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rotum mail! 


Antara presents a new and completely revised edition of its chemical catalogue, giv- 
ing basic information on the chemicals it produces. 

Information on chemical composition, physical properties and application is given on 
the established products and on new chemicals released in the past few months. In 
addition, there is a listing of Antara’s intermediates; 

For your free copy of the new Antara Chemicals Catalogue, fill in the coupon below 
and mail it today. 


@eeeeseeoeooososeeeeseeoceeeee 


ANTARA® CHEMICALS 


A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET - NEW YORK 14, N. Y. 


Please send me the new Antara Chemicals Catalogue. 





NAME 
TITLE 


FIRM 
ADDRESS 


Centrifugation 


Gravity Separation 


Bio-Oxidation 


These and neutralization 
with flue gas 
combine to... 


Get the Most Out of Waste Disposal 


Few waste disposal operations 
boast more well knit, dollar-saving 
engineering than does the one serv- 
ing Imperial Oil’s refinery at Sarnia, 
Ont. Centrifugation, biological oxi- 
dation, gas neutralization-stripping, 
and gravity separation all join to 
squeeze liquid wastes dry of byprod- 
ucts, Btu. and pollution potential. 

The entire operation, in fact, 
seems to be based on this healthy 
premise: If you’ve got to dispose of 
waste then do a good, complete 
job of it—but first make sure you 
get back everything that’s worth 
more than it will cost you to re- 
cover it. 

But the dollar-saving doesn’t start 
with the recovery process. It’s 
pointed up, first in the materials 
and equipment selected to do the 
job: 

¢ Imperial uses catalytic crack- 
ing flue gas from its nearby refinery 
to neutralize alkaline streams. Sup- 
plied under 6 psi. pressure, this gas 
needs no blower to move it through 
the tower. 

¢ Removal of most of the oil 
and water from waste sludge per- 
mits a smaller incinerator—and 
lower capital investment—to han- 
dle disposable solids. And use of 
centrifugation to separate before 
incineration, instead of a more 


conventional precoat filtration on 
rotary filters, reduces capital invest- 
ment, operating and maintenance 
costs. 
¢ The activated sludge tank in 
the bio-oxidation unit serves as a 
combined aeration and sludge-set- 
tling basin, with the economies that 
go with equipment consolidation. 
Turning, now, to the process, we 
find most recovery of byproducts 
and energy occurring in two steps: 
neutralization and solids separation. 
Neutralization of spent caustic 
soda with flue gas and sour water 
condensates yields petroleum acids 
(including phenols) which either 
are burned or sold as raw materials 
for manufacture of organic chem- 
icals and plastics. Overhead mate- 
rial-H,S, ammonia and phenols— 
from the neutralization tower is 
burned as fuel in a process furnace. 
Two-stage centrifugation of waste 
sludge recovers oil suitable (less 
than 0.05% water) for reprocessing 
—enough, in a year’s time, to more 
than pay for the installation of the 
centrifugals. The first stage de- 
waters and deoils the solids before 
incineration. The second stage, by 
removing any finely divided solids 
remaining in the effluent from the 
first centrifugal, breaks any oil 
emulsions and increase yield. 


> Finishing Touch — Any liquid 
wastes after byproduct recovery, 
plus some which come directly 
from the refinery, go through the 
bio-oxidation plant for final polish- 
ing—removal of phenols and other 
reducing compounds—before release 
to the St. Clair River. This unit, 
consisting of a trickling filter as well 
as an activated sludge tank, handles 
half a million gal. of wastes a day, 
discharges an effluent with less than 
20 parts per billion of phenol 
equivalents, costs about 6¢ a Ib. of 
phenol destroyed.* 

Some of Imperial’s equipment— 
the circulator separators used to re- 
cover clean cooling water from oil- 
contaminated water—at the Sarnia 
waste processing plant, although 
familiar to the chemical processor, 
is fairly new to the petroleum in- 
dustry. In Canada, the first cir- 
cular unit was installed in 1952, 
the next two being the clean- and 
oily-water pair at Sarnia. 

Oil people are finding the cir- 
cular variety has, in the main, two 
advantages over the older, rectangu- 
lar type: There are no multiple 
chambers; only one mechanism is 
needed for skimming sludge and 


*Costs of other methods for oxidation 
of one pound of phenol: 40¢ for ozone, 
70¢ for chlorine, about $2 for chlorine 
dioxide. 
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ucagd BRIDGE SIRON ¢0 


. the more exacting workmanship and knowledge required 
to build complicated welded steel plate structures. The 8-ft. 
diam. by 80-ft. CO: absorber tower shown above is an 
example. This structure was built by CB&I to exacting 
specifications under contract from Foster Wheeler 
Corporation for the Grace Chemical Company at 
Woodstock, Tennessee. 

CB&I is a specialist. Their experience, ability and 
facilities will provide you with the best when 
your requirements are the greatest. Write our 
nearest office for further information. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © Tulsa * Washington 


Plants in 
BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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WHAT’S HAPPENING ... 


recoverable oil from the bottom 
(rectangular separators employ mul- 
tiple flight scrapers). 

Like any forward-looking project 
serving as a proving ground for 
future units, Imperial’s waste dis- 
posal setup at Sarnia needs, and is 
getting, improvements. In the bio- 
logical oxidation step, for instance, 
some change is in order in the 
form of feed preparation, the prepa- 
ration which involves removal of 
sulfides and oil followed by reduc- 
tion in alkalinity. (Flue gas lowers 
pH to about 9.) The incinerator, 
a multiple-hearth type with hori- 
zontal rams rather than the rotating 
hearth or rotating arm system, is 
undergoing minor changes. 
> Process Bits—Cat cracker flue gas 
flows to the neutralization-strip- 
ping tower at 560-1,000 cfm. at 
400-500 F. and 6 psi. The gas con- 
sists of 11% CO, with lesser quan- 
tities of CO, O. and SO,. Sour 
water feed is about 60 gpm., has 
an H.S content of 0.25-0.35%; 
ammonia, 0.30-0.35%; phenolic 
material, 500-700 ppm. Spent caus- 
tic is charged at 1.5-3 gpm. Steam 
required: 2,000-5,000 Ib. per hr. at 
120 psi. 

The centrifugation unit is de- 
signed to handle 900 bbl. a day 
of tank bottoms, oil separator bot- 
toms and emulsions from separa- 
tors and slop tanks. The first 
centrifugal removes 95%. of the 
solids containing 19% oil and 15- 
40% water. The incinerator con- 
sumes 25 tons.a day of separated 
solids. 


Italy Will Make 
Rubber and Fertilizers 


ANIC, which belongs to a group 
of Italian-government-controlled oil 
companies, is building a $75 mil- 
lion plant at Ravenna, Italy, to 
produce 30,000 tons a year of syn- 
thetic rubber and 350,000 tons of 
nitrogenous fertilizers. Principal 
taw material will be 14 million cu. 
ft. of methane daily. Union Car- 
bide will help design and build it. 

Italy now imports about 57,000 
tons of natural rubber and 10,000 
tons of synthetic annually. It’s be- 
lieved that synthetic consumption 
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will rise greatly as soon as the new 
plant starts producing. For a while, 
though, exportable surplus will be 
15,000 to 20,000 tons. 


Israel Expanding 
Ag Chemical Output 


World markets may soon feel the 
impact of fertilizer and pesticide 
exports from Israel. Starting from 
practically nothing, expansion in 
those lines—by two companies—is 
in full swing. Large percentages of 
the expected production are slated 
for export. Here’s a rundown: 

¢ Fertilizers and Chemicals, 
Ltd., of Haifa has added a three- 
unit plant that’s making phosphoric 
acid, dicalcium phosphate and po- 
tassium sulfate. The same firm is 
building a $3.5 million ammonia 
plant (14,000 tons a year) and a 
40,000-ton-per-year ammonium sul- 


fate plant, both scheduled to start 
up in May. 

Annual production capacity for 
dicalcium phosphate and potassium 
sulfate, both of which will be ex- 
ported, is 10,000 and 12,000 tons, 
respectively. Total chemical output 
of F. & C. plants this year is ex- 
pected to reach $10 million, 30% 
earmarked for export. 

¢ In Beersheba, in the Negev, 
Makhteshim Chemical Works, 
Ltd., is rapidly completing three 
units for making pesticides that 
until now have been imported. One 
is a DDT plant that will turn out 
350 tons a year, half for export. 
The second will make 750 tons an- 
nually of cuprous oxide for fungi- 
cide uses. This is about triple 
Israel’s current needs, and the bal- 
ance will be exported. A third plant 
will make 240 tons of 2,4-D, about 
83% of which will be available for 


export. 





The Ammonia Mariner, biggest 
seagoing barge ever built for bulk 
shipment of liquid anhydrous am- 
monia under pressure, is now in 
service between Shell Chemical’s 
Pittsburg, Calif., ammonia plant and 
a new Shell terminal at Portland, 
Ore. Shown here leaving Bethle- 
hem Steel’s shipyard at Beaumont, 





World’s Largest Ammonia Barge 


Tex., the vessel is 252 ft. long, has 
a capacity of 721,270 gallons. 

Nine separate tanks are used, each 
designed for 250 psig. Seven of 
these are below deck, two above. 
(Three extra tanks were carried on 
deck during the voyage from Beau- 
mont to Pittsburg for permanent 
installation in a smaller barge later.) 
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Imagine banking more blood in a year 
than has been shed by all American fight- 
ing men since Braddock’s defeat. 


That’s how many red blood cells a new 
Glycerine preservation process promises to 
make available—from today’s normal 
supply of donated blood. 


Until now, it’s been impossible to pre- 
vent red cells from spoiling after three or 
four weeks’ storage. 


But by suspending cells in Glycerine 
at subzero temperatures, scientists have 


successfully preserved them for over six 
months. 

And banking for as long as one to three 
years—perhaps more—is a practical 
possibility. 

The unique balance of properties that 
won such wide acceptance for Glycerine 
in the past continues to open new doors to 
chemical progress. In paints, foods, phar- 
maceuticals, packaging . . . for tomorrow's 
surge of new specialties . . . in formulations 
and reactions yet unknown, Nothing takes 
the place of Glycerine. 


. banked for a year 


usefulness growing 


\TY* 
CITY « STABII , 
HYGROSCOP! HUMEC TANT ee pia 
m8 eg» SOLVENT ° LUBRICANT * > | 
pune : 1KYD BASE * 
ANTI-FREEZE * AUN B 


EMOLLIENT * 


$e, , i { 
‘= .* | 20-page booklet on \ 12-page booklet on 16-page booklet on 


meet” \ 
I CHECK AND SEND FOR TECHNICAL DATA . = ~ Glycerine for product Glycerine standards y Glycerine properties 
= conditioning ve and specifications and applications 


For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 295 Madison Ave., New York 17,N. Y. 
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WHAT’S HAPPENING ... 


Two Expansions 
For Air Reduction 


Confirming earlier plans, Air Re- 
duction Co. has awarded a contract 
to the Lummus Co. for construc- 
tion of a vinyl acetate monomer 
plant at Calvert City, Ky. The $3 
million unit will have a capacity 
of 30 million Ib. a year and should 
be finished early in 1956. Acety- 
lene requirements will be met from 
an adjacent plant run by Airco’s 
National Carbide Div. 

In a second expansion, Airco’s 
newly acquired Colton Chemical 
Div., which now has a plant in 
Cleveland, has acquired a plant site 
and building at Elkton, Md. These 
facilities are being converted for 
production of polyvinyl acetate 
emulsions and a new copolymer 
emulsion for use in PVA paints. 


New Lithium Chemicals 
Plant Starts Running 


A unique lithium products plant, 
able to process run-of-mine ore, has 
been put into operation by Lithium 
Corp. of America at Bessemer City, 
N. C. (see Chem. Eng., fune 1954, 
p. 106). Elimination of the usual 
concentration step for gangue re- 
moval means handling more than 
four times as much ore daily, but 
the company says improved effi- 
ciency that results makes it well 
worth while. However, provisions 
have been made for running con- 
centrates, too. 

Both lithium carbonate and 
lithium hydroxide will be made in 
the $7 million installation. Should 
demand for other lithium chemicals 
grow, carbonate will probably be 
sent to the company’s Minneapolis, 
Minn., plant for further processing. 


New Plant Will Make 
Stable Titanium Powder 


Moving out of the pilot plant 
stage (see Chem. Eng., Aug. 1954, 
p. 104), United International Re- 
search, Inc., of Long Island City, 
N. Y., is now building a “com- 
mercial” unit to utilize its pew 
electrolytic process for titanium and 
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titanium alloys. But although 
United will build and operate the 
plant, actual ownership is vested in 
an unnamed client (said to be a 
well-known maker of electrochem- 
ical equipment). 

The new unit will cost $250,000 
and is expected to produce 15,000 
lb. a month of completely stable 
titanium powder from three cells. 
(This is quite small as commercial 
titanium plants go.) Completion is 
expected early this spring. 

Reason for aiming at powdered 
metal rather than sponge, says 
United, is that it can be formed 
into parts by powdered metallurgy 
techniques with essentially no 
waste. Present fabrication methods 
using sponge -require 4-5 Ib. of 
metal to make a I-lb. finished part. 
Conventional titanium powders— 
made by the hydride route—are 
highly flammable in air and can’t 
be formed into parts by any con- 
ventional methods, United says its 
stable powder overcomes this. 


Versatility Marks 
New Bleach Plant 


St. Mary’s Kraft Corp., a sub- 
sidiary of Gilman Paper Co., is 
now operating an unusual multi- 
stage bleach plant at St. Mary’s, 
Ga. Chlorine dioxide is the main 
bleaching agent, ‘but the five towers 
are designed so that different 
bleaching agents, or combinations 
of agents, an be used as desired. 

Until now, bleach plants were 
restricted to one single system or 
sequence. Gilman’s new flexible 
units make possible production of 
all degrees of brightness from semi- 
bleached to the highest possible— 
by a variety of processes. 


Stauffer Will Expand 


Fertilizer Facilities 


At Vernon, Calif., and later at 
Richmond, Calif., Stauffer Chem- 
ical Co. plans to boost fertilizer ca- 
pacity. A million dollars will be 
spent at Vernon to build a 500 ton 
per day plant to produce pelleted 
superphosphate and high analysis 
mixed fertilizers. ‘The firm will use 


its own new process, which in- 
cludes innovations in both pelleting 
and wet-mixing. 

Significance of the expansion is 
two-fold. First it marks Stauffer’s 
entrance irfto high analysis mixed 
fertilizers. These plant foods can’t 
be dry-mixed. They require rela- 
tively complicated wet-mixing 
equipment not usually available to 
small formulators. 

In the second place, the move is 
tacit recognition of a distinct trend 
toward pelleted fertilizers in gen- 
eral. One instance of this is the 
growing intérest in rangeland fer- 
tilization (10 million acres of open 
rangeland in California alone), 
which would mean big demand 
boosts for both phosphates and 
nitrogen. 


News Briefs 





Zinc oxide: Northwest Refining 
and Chemical Co., which plans 
to make commercial white zinc 
oxide by an improved process 
(see Chem. Eng., Nov. 1954, 
p. 104), has started to build a 
small plant in Spokane, Wash. 


Heavy chemicals: W. R. Grace & 
Co., Farbwerke Hoechst A. G. 
and American Home Products 
Corp. have formed a new com- 
pany—Fongra Produtos Quimicos 
S. A.—and will build a $5 million 
chemicals plant in Sao Paulo, 
Brazil. Main products will be 
DDT, solvents, detergents, caus- 
tic soda and chlorine. Comple- 
tion is planned for 1957. 


Water softener: Westvaco Mineral 
Products Div. of Food Machin- 
ery and Chemical Corp. has com- 
pleted a 12-million-lb.-per-year 
sodium hexametaphosphate plant 
at Newark, Calif., the first on 
the West Coast. 


Oil chemical: Alaska Pine and Cell- 
ulose, Ltd., 80% of which was 
bought recently by Rayonier, 
Inc., has started building an $8 
million plant at Port Alice, B. C. 
It will turn out a chemical bark 
extract (Rayflo), which is finding 
use in oil well drilling. 
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selected to maintain oil supply temperature 
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operation. 
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1. The system is compactly arranged to conserve space. To obviate leaks, pipe connections 
are welded wherever possible. The heavy pipe insulation is securely wired and wrapped 
with cemented canvas. 


“PACKAGE” 


2. The workmanlike electrical system provides easy-to-trace circuits. All wire of high 
current capacity is heavy cross section. 
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WHITLOCK has developed a standard “package”, with temperature ranges, they are being used increasingly 


ratings of 10 to 50 KW, which includes heater operating 
controls and expansion tank to heat chemically stable 
transfer oils. Since these oils are liquid over considerable 
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in chemical processing operations. The heating equip- 
ment, previously of special design, is now available as a 
complete, standardized unit to which only oil and elec- 
trical connections need be made in order to permit 
immediate operation. 

The combination of low liquid pressures and high 
liquid temperatures eliminates the need for the applica- 
tion of high pressure design techniques to many current 
processes. This new “package” effectively serves to 
reduce overall equipment costs and to simplify process 
design. 

For additional information and prices, write The 
Whitlock Manufacturing Company, 94 South Street, 
West Hartford 10, Conn. In Canada: Darling Brothers, 
Ltd., Montreal. 





This versatile, dependable, economically- 
priced hand valve is equally at home in 
corrosion, abrasion, vacuum or general 

service—wherever positive action is 
needed. The X-V Series disc—for 

positive closure—and diaphragm— 

for positive sealing—work independently, 
with only the disc exposed to pressure in 
the closed position, substantially 
increasing diaphragm life, lowering 
torque and providing unsurpassed vacuum 
service ... No other valve does such 

a complete job at so little cost! 


Write for Bulletin FL-154 


DISC for positive closure 


DIAPHRAGM 


for positive sealing 
INDICATOR 


j> 


FAST THREAD 








Corrosion 
Resistant 
Union Ends UNING OVER FACE (Pats. Pending) 
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No other valve controls the 

flow of hard-to-handle corrosive 
and abrasive materials with the 
efficiency and reliability of the 
Farris Pinch-Type FLEX-VALVE 
... because FLEX-VALVE 

cannot plug! This is the simplest 
valve made—only two components 
—employing the fundamental 
principle of pinching off the 
rugged, flexible valve body. 

Case histories show batteries 

of these valves in severe 

service for more than 20 years 
—and still going strong! 

For complete information e 
write for Catalog FL-382 Flex-Valve's Exclusive Advantages 


¢ Will Outwear Any Metal Valve in Abrasive Service 
e Full Pipe Capaci 


¢ Bubble Air-Tight 
IF IT PLUGS! ¢ Low Replacement Cost 


¢ No Obstructions, Pockets or Internal Parts 


e Available in Rubber, Neoprene, Butyl, Buna-N, Buna-S, 
Food Stock and Special Compounds. 


e Air or Hand-operated Types 


OQ There is no compromise with experience! 
There is only one FLEX-VALVE 


FLEXIBLE VALVE CORPORATION 
405 COMMERCIAL AVENUE, PALISADES PARK, NEW JERSEY 


affiliates: FARRIS ENGINEERING CORP. © FARRIS STACON CORP. 
FARRIS HYDROSEAL CORP. © FARRIS HYDROTORQUE CORP. © FARRIS PICKERING GOVERNOR CO. _ 








Synthetic Fibers 


and 


Synthetic Resins 


Join to Form 


Tough Felts... 


Try Them for Your Filter Problems 


ge Arigna with felt—ever 
thought about it? Not the 
green stuff on the billiard table, or 
. the industrial wool felts that have 
been around quite awhile, but a 
tough, non-woven fabric made of 
staple synthetic fibers meshed 
tightly together by pressure and a 
resinous binder. 

If you’re a cotton filter cloth 
user you can now have a felted 
material in nylon, Dacron, Dynel— 
maybe Orlon, soon—a filter media 
that has most of the virtues of these 
synthetics, yet costs you less than 
it would in woven form. This 
means, too, that if you already use 
woven synthetics in your filtration 
operations, non-woven felts can ac- 
tually save you money. Pound for 
pound, felt cloth of staple fiber is 
basically cheaper than woven cloth, 
be it of staple or filament fiber. 

Felts offer operating advantages, 
too: 

*A_ synthetic felt’s tight, 
pressed. structure retains smaller 
particles than many finely woven 
cloths of same weight. 

¢ At the same time, a felted 
fabric has by its very nature a high 


porosity (as much as 70% voids), 
gives comparable flow rates.* 
¢ You can easily and quickly 
fabricate felt filter cloth on the job. 
Its non-woven structure enables you 
to cut edges and holes cleanly, with 
no frayed ends or raveling. 
¢ Felts need no preshrinking. 

They hold their size and shape on 
filtration equipment, won’t give you 
sealing, hole-aligning troubles. 
>» What Do They Cost?—Brosites 
Products Corp., New York, N. Y., 
probably the most active promoter 
of nylon and Dacron filter felts, 
sells nylon staple felt (uncut) for 
about $2.65/sq. yd. (10 oz.). Stand- 
ard woven staple nylon cloth on the 
market will cost, on an equivalent 
basis, $3 or more. Woven filament 
fiber may run 30% higher. Any 
sort of trick weave will, of course, 
cost more. 

It’s true cotton is much cheaper, 
runs about $1:10/yd. for 15 oz. 

*A hard thing to measure. Filter- 
cloths function more as media supports 
than as media themselves—the solids 
you're filtering do most of the job. 
But filtration men agree that for the 
same solids retention—i. e. particle 
size holdup—a felt gives better flow 
rates than woven cloth or, putting it 


another way, better filtration at equal 
flow rates. 


duck material. But it may have such 
limited service life and utility as to 
make it less economical than felt 
in the long run. Felts can give fil- 
trations that require two thicknesses 
of cotton . . . and last longer. A 
10 oz. felt handles activated carbon 
on a par with a 32 oz. cotton cloth. 

How strong are these felts, you 
ask? They may be a synthetic fiber 
filter medium in a cheaper form 
and have all these operating advan- 
tages, but can they stand up to 
reasonable operating pressures and 
handling? 

Brosites feels they can. Brosites 
won't say it’s felts, called Filtaweb 
Felts, are fully as strong as all woven 
fibers of the same weight*—they 
shouldn’t, for instance, be machine- 
washed—but is confident that 
they’re rugged enough to do plenty 
of the jobs that need a synthetic 
filter medium. A 0.03-in. thick, 
10-0z. per sq. yd. nylon felt has a 
335 Ib. per 2-in. width breaking 

* Another tough comparison. Woven 
fabrics come in an endless variety of 
weaves: square, Leno, twills, chain, 
drill, sateen, to name a few—all with 
different strengths, as well as other 
physical characteristics. It’s like try- 


ing to compare apples with spinach, 
beans and cabbage. 
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A Celite Filter Cake is hundreds 
of times finer than the finest 


HIGHEST QUALITY 


THROUGH 2,500,000 FILTER CHANNELS PER SQ. IN.! 





wire mesh! 


— — — 
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Celite Filtration assures perfect clarity— _ 
adds eye appeal and buy appeal to food products 


TO GIVE foods and beverages that 
extra quality which results in more 
sales appeal, leading processors de- 
pend on Celite Filtration. The Celite 
method provides perfect clarity at 
high production rates. 


Celite Filtration is efficient. It re- 
moves even the finest suspended solids. 
Moreover, Celite Filtration is eco- 
nomical. It may be used with any type 
of conventional filter, it is almost 


JMi Johns-Manville CELITE 
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automatic, and only unskilled labor 
is required for routine operation. 


And Celite Filtration is flexible. To 
meet your specific requirements, Celite 
comes in nine standard grades of 
microscopically controlled particle 
size. The right balance between degree 
of clarity and rate of flow may be easily 
contrélled. You can obtain perfect 
clarity in food products—highest pur- 
ity in antibiotics—complete removal 


of insoluble impurities from water, 
petroleum, chemicals, dry cleaning 
solvents and many other liquids. 


A Johns-Manville Celite Filtration 
Engineer will gladly discuss the ad- 
vantages and use of Celite in your 
product or production process. For 
his services, without obligation, write 
Johns-Manville, Box 60, New York 
16, N. Y. In Canada, 199 Bay St., 


Toronto 1, Ontario. 


*Celite is Johns-Manville’s registered trade mark for ite 
diatomaceous silica products. 


INDUSTRY’S STANDARD 
FOR FINEST FILTRATION 
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strength, a 390 psi. Mullens brust- 
ing strength. 


>In the Carding—Ordinary felts, 
formed without a binder by the 
matting together of short fibers, 
have a rather rough texture, will 
give a “depth” rather than a surface 
filtration. Filament fibers are care- 
fully aligned before weaving, pre- 
sent a smoother, more easily cleaned 
surface. 

There’s something of both tech- 
niques in the manufacture of Bro- 
site’s felts. Fibers are carefully 
crosscarded—aligned in two direc- 
tions for overall strength and even- 
ness—and then pressed together 
with a binder. Result: a tight, 
smooth fabric which, says Brosites, 
supports a filter cake almost entirely 
on the felt’s surface, resists clog- 
ging of interstices, releases easily 
from most materials. 

A premium grade, with a very 
smooth, almost slick “eggshell” fin- 
ish on one side, is available, too. 
This gives maximum cake release 
and cleaning ease, yet retains its 
permeability. 

Some of Brosites’ case histories: 

¢ A pharmaceutical processor 
had used 15 oz. woven nylon cloth 
on a 24-in. plate and frame press 
to filter a fine inorganic crystal from 
an alkaline organic solution. Enter 
Brosites’ felts: cake removal easier, 
costs reduced 45%. 

eA pigment manufacturer 
found Dacron felts, costing 40% 
less than woven synthetic cloth 
used before, gave as good a filtration 


on a 30-in. plate and frame press 
with faster cake removal. And, by 
virtue of their stiffness, the felts 
held their place between plate and 
frame, made it easier to close the 
press. 

* A food processer was using 
cotton cloths to filter flavored syr- 
ups, found it necessary to wash 
them daily. Troubles: shrinkage, 
unraveling and misaligned holes. 
Felts, washed down with hot water 
on the press, did not shrink, lasted 
longer, gave a better filtration. 

Not history yet but under test: 
separation of anode sludges from 
electrotyltic copper refining solu- 
tions (woven cloth proves too 
brittle); removal of carbon from 
fumaric acid solutions (pressure of 
sealing edges of steel plate and 
frame press had cut previously used 
woven filter cloth). 


Although most work by Brosites 
and others felt suppliers has been 
with plate and frame filter presses, 
adaptation to rotary equipment is 
under hopeful study. One reason 
for optimism is the known use of 
wool felt on rotary Vacuum filters 
in sewage treatment work. Some 
people, however, question whether 
a synthetic felt will take the scrap- 
ing action of a rotary’s doctor blade, 
or will release the filter cake readily 
by string discharge. 

Actually filter felts are not do-alls. 
They’re not all purpose substitutes 
for woven material, natural or syn- 
thetic. But they do provide the 
chemical processor with a new class 
of filter medium—one that should 
get more and more consideration. 

For in a field as full of specialized 
problems as is filtration, full of 
different fabrics tailored to solve 





Note: Data are for Brosites’ felts 





Profile of Filter Felt Properties 


Waidht, 02. [00s YOier ss <i neienic. ss 
NU IN in. is iwkdp whid = tei WER. 
Breaking strength, Ib./2-in. width... . . 
Mullens bursting strength, psi... ..... 
Elongation, % to rupture........... 
Dea Ta see. Bed. oie ccececas.. 
Porosity, % voids................. 
Shrinkage, % at QOOF.............. 
Air permeability, cfm./sq. ft./0.5-in. H2O.. 2-17 2-13 
Flow rate (water), gph./sq. ft./8-in. head... 


Dacron Nylon 
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-US.P. CRYSTALS 


A product of ex- 
tremely high purity. 
Valued as an inter- 
mediate for the man- 
ufacture of aspirin 
and salicylates. 


U.S.P. POWDER 


Used in dusting 
powders, lotions and 
ointments for its anti- 
septic, fungicidal and 
keratolytic properties. 


TECHNICAL CRYSTALS 


Anexceptionally pure 
technical sublimed 
product used in rub- 
ber and as a chemical 
intermediate for dyes 
and _essential oils. 


Salicylic Acid 





H POWDER 
An economical un- 
sublimed grade suit- 
able for use in organ- 
ic syntheses, rubber, 
and other technical 
applications... 





We shall be happy to consult with you on your Salicylic Acid needs. 


Heyden Salicylates 


METHYL SALICYLATE U.S.P. ACETYLSALICYLIC ACID U.S.P. 


Crystals or Powder 
(also Starch Granulations) 


SODIUM SALICYLATE U.S.P. 
Crystals or Powder 


POTASSIUM SALICYLATE 


Powder 


PHENYL SALICYLATE N.F. 
Granular (SALOL) 
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those problems, synthetic felts can’t 
help but find plenty of jobs to do. 
> Teamwork—Brosites Products, a 
three-year outgrowth of the thirty- 
year old Brosites Machine Co., has 
been in the industrial filter paper 
business three years, moved into 
felt work about a year ago. Brosites 
doesn’t manufacture the felt prod- 


uct but supplies the filtration know- 
how and sales organization in a 
joint venture with one of the biggest 
U. S. felt manufacturers. Other felt 
makers, too, are showing interest 
in this new market for their prod- 
ucts, by working with such filtra- 
tion outfits as Filtration Engineers, 
Newark, N. J. 138A 





Industrial processes, moving into 
higher and higher average tempera- 
ture zones, need better and better 
insulation for process control, to 
conserve fuel and protect operating 
personnel. 

Two varieties of this insulation 
for stepped-up processing are Fiber- 
glas (effective to 900 F.) and Kaylo 
(hydrous calcium silicate, effective 
to 1,200 F.) pipe and block insula- 
tions. Photo shows a workman put- 
ting. the finishing touches to a 
Kaylo-insulated transfer line which 





Crude Oil Transfer Line Gets Insulation Icing 


carries 700 F. crude oil from furnace 
to fractionator. 

Already used on such refinery 
equipment as piping, stripping tow- 
ers and desalting tanks, Kaylo and 
Fiberglas are moving, also, into 
construction of atomic power plants. 
They'll go into two atomic steam 
plants at Kyger Creek, Ohio, and 
Clifty Creek, Ind., under the terms 
of what may be the largest insula- 
tion contract in the electrical indus- 
try’s history.—Owens-Corning Fiber- 
glas Corp., Toledo 1, Ohio. 142A 





Polyvinyl Aleohol Fiber 


From Japan, competition for 
cotton: 15 million Ib./yr. of 
PVA fiber. 


Knocked about in half-hearted 
research here and there for nearly 
thirty years, polyvinyl alcohol fiber 
—known generically as vinylon—is 
catching on now in Japan (Chem. 
Eng., Jan. 1955, page 108-110). A 
low priced synthetic with some at- 
tractive properties, it is forcing at- 
tention from .the world’s textile 
interests. 

Kurashiki Rayon, vinylon’s big- 
gest producer, is turning the syn- 
thetic out at a 20 ton/day clip, 
expects Japanese output to top 65 
million Ib./yr. by 1957. Price is 
coming around, too: first it was 
84¢/lb., now it’s 70¢/Ib., soon it 
may be 50¢/Ib.—low for a synthetic. 
Target: cotton’s 35¢/Ib. tab. 

Unlike other synthetic noncellu- 
losics, vinylon soaks up water to 
the tune of 30%, can thus aspire 
to replace cotton in underwear, 
sheets and similar materials where a 
fiber is in contact with the body. 
But severe damp ironing of vinylon 
goods--above 120 C.—still poses a 
problem. 

Another vinylon feature: poly- 
vinyl alcohol itself is water soluble, 
good news to the fiber maker since 
spinning from a water solution is 
both economical and simple. (Ku- 
rashiki’s process insolubilizes the 
spun fiber by acetalization with 
formaldehyde). 

Big push behind vinylon’s pro- 
motion stems from belief that the 
world needs, most of all, an inex- 
pensive synthetic fiber to replace 
natural fibers that are all too sensi- 
tive to the whims of nature. If it’s 
price can be hammered well below 
50¢ a Ib., vinylon could be that 
fiber—Kurashiki Rayon Co., Toy- 
ama, Japan. 142B 
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BeA 
Chromium Fluoride 


(TECHNICAL) 


FINE CHEMICALS 


A NE ST eRe See) ey 


1 
I 


eee and here's why j —_—T ypical Analysis: 


A glance at the specifications tells you Chr romium (Cr) 
that Baker & Adamson Chromium Fluoride (F) 
Fluoride, Technical, has an unusually iia io titans ME 1 
high assay. It tells you that B&A 
Chromium Fluoride is extremely low 
in heavy metal impurities. But that’s 
only half the story ... 

B&A Chromium Fluoride is also an 
especially dry, free-flowing product, 
offering superior physical character- 
istics that assure better process per- 
formance. 

For samples that will quickly prove 
its merits or for further technical data 
on this “B&A Quality” fine chemical, 
just mail in the handy coupon. 





Baker & Adamson Fine Chemicals 

GENERAL CHEMICAL DIVISION 

Allied Chemical & Dye Corporation 

40 Rector Street, New York 6, N. Y. 

I am interested in B&A Chromium Fluoride, 
Technical. Please send me Data Sheet [J 
Sample [1] 


I am investigating it for the following use: 























BAKER & ADAMSON Ze Gemicale 


GENERAL CHEMICAL DIVISION 
Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, N. Y. 











Zone State CE-3 j 


Scecceciniiaphs ininaeniaiies ciety dinheltaey tiatine aan Geel 
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Dry Photo Process 


Low cost, coated paper makes 
contact prints at exposures of 
a fraction of a second. 


Although as sensitive as standard 
photo contact printing paper, 
Electrofax paper costs no more 
than low sensitivity papers com- 
monly used for reproduction of 
diagrams and plans. 

Speed with which images are 
photographed and printed—in a 
few seconds—with the Electrofax 
paper and processing technique 
suggests two possibilities: a mecha- 
nized system of continuous strip 
reproduction for use with electron 
computers and like devices; a prac- 
tical, inexpensive production of 
master copies of letters, diagrams, 
microfilm, etc. 

Electrofax paper owes its utility 
to a thin layer of zinc oxide in a 
resin binder, insensitive to light 
until given a negative charge. 
Light falling on the sensitized 
paper will then reduce the electro- 
static charge—the reduction de- 
pending on the light intensity— 
leaving an electronegative image 


of varying strength on the surface. 


Now a magnetic brush sweeps 
across the paper, depositing posi- 
tively charged resin pigment powder 
to form an image according to the 
negative charges on the surface. 
Baking for a few seconds achieves 
permanency—the resin powder 
melts and fuses to the coated 
surface.— Radio Corporation of 
America, New York 20, N. Y. 

144A 


Lysine 


A key amino acid, which 
boosts protein value of food, 
is synthesized. 


The eight amino acids, essen- 
tial to human nutrition, must be 
present in food in the right pro- 
portions for the body to receive 
full benefit from proteins it con- 
sumes. Lysine, one of the “criti- 
cal eight”, is often found lacking 
in many foods, notably those based 
on wheat. Announcement of suc- 
cessful production of synthetic 
lysine—albeit in limited quantities 
—is, then, significant news. 

It means processors can get the 
“right combination” of essential 
amino acids in many foods with 
low available protein values by’ add- 
ing small quantities of newly avail- 
able synthetic lysine. Tests show, 
for example, that 0.2% lysine added 
to wheat flour boosts available 
protein in bread by 70-100%. 

However, until manufacturing 
facilities can be expanded, supplies 
of lysine to food manufacturers, 
pharmaceutical firms, nutritionists 
and research groups will neces- 
sarily be limited.—E. I. du Pont de 
Nemours & Co., Inc., Wilmington 
98, Del. 144B 


Synthetic ‘Natural’ 


Promises price stability for 
imported rubber, self-suffici- 


ency in an emergency. 


The recently announced success- 
ful duplication of the natural rub- 
ber molecule is more than a scien- 
tific triumph. It will effectively 
place a ceiling on the price of im- 
ported tree-grown rubber and 
could eventually make the U. S. 
independent of foreign rubber in 
an emergency. 

All this, even though presently ex- 
isting government-owned synthetic 
rubber plants can’t produce the 
man-made “natural” rubber which, 
regardless of point of manufacture, 
will cost a good deal more than 
synthetic GR-S rubber at 23¢ a Ib. 

Not that GR-S would be sup- 
planted, even at competitive prices. 
For GR-S is better for many uses 


than crude, or tree, rubber and 
accounts for more than half the 
new rubber consumed in the U. S. 
Indeed, all rubbers—natural or 
synthetic—have their place; each 
is better for some things than the 
other. It’s good to know we can 
make both, now. Goodrich-Gulf 
Chemicals, Inc., Pittsburgh 30, Pa. 
144C 


Well Injection Aids 


Quaternary ammonium com- 
pounds kill sulfide-producing 
bacteria, help open oil sand. 


Certain sulfate-reducing _ bacte- 
ria generate H,S in water used in 
flooding secondary oil recovery op- 
erations. Two results: precipitated 
iron sulfide plugs up the oil-bear- 
ing sand, causes water injection 
rates to drop, pushes pressures up; 
extra corrossion caused by H,S. 

A mixture of two quaternary am- 
monium salts of amines, one a 
bactericide, the other a corrosion 
inhibitor, eliminates bacteria and 
reduces the bacteria-caused corro- 
sion by 95%. 

Called Arquad T 2C, the mix is 
being used successfully at reason- 
able cost—1 to 3 mills per barrel of 
oil—in 27 flooding jobs in Illinois, 
Indiana and Kentucky; in the 
largest flooding operations in Okla- 
homa; in the brine waters of Kan- 
sas and west Texas; and even in 
the clay swelling sands of Califor- 
nia.—Armour & Co., Chicago 9, 
Ill. 144D 


Plastie ‘Steel’ 


Pliable as putty, it hardens in 
two hours to a rigid mass that 
can be sawed, drilled and ma- 
chined. 


Take Devcon, a pasty mixture 
of 80% powdered steel and 20% 
plastic, add a dash of hardening 
agent, stir the mixture and press 
or pour into the shape you want. 
Watch it harden in two hours with- 
out heat or pressure to a rigid, steel- 
like mass. 

It’s that simple, say the makers 
of this new compound that’s based 
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THIS NEW BOOK 


A Few Typical Applications 


‘ 


oe 


: Hydrocarbon service 
Pa and fuel oil tanks 





Air conditioners, heat exchangers 


and other circulating water systems 


JE 


Metal parts in process or storage 


New or reconditioned 


drums, barrels or cans 


SOLVAY PROCESS DIVISION 














—_ 














ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 
Boston - Charlotte - Chicago - Cincinnati - Cleveland 
Detroit + Houston .« New Orleans ~. New York 
Philadelphia . Pittsburgh + St Louls - Syracuse 
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Tells How To 


CONTROL « PREVENT 
RUST « CORROSION 


with SOLVAY | 
SODIUM NITRITE 


and 
Sodium Nitrite Mixtures 


SOLVAY Sodium Nitrite provides a low-cost, safe and easy- 
to-use means of protecting many metals from rust and corrosion, 
primarily iron and steel. Dilutions as low as 1/10th of 1% will 
make water solutions non-corrosive; and 3 to 5% spray or dip 
solutions will produce protective films on metal surfaces. When 
combined with materials such as phosphates or caustic soda, 
sodium nitrite’s protective action can be extended or obtained 
during cleaning, neutralizing or similar operations. 

This new booklet contains detailed information on how 
SOLVAY Sodium Nitrite prevents rust and corrosion, and how 
its protective action can be utilized, either alone or in combina- 
tion with other materials. It also contains an extensive bibliog- 
raphy covering 59 published papers on the use of sodium nitrite 
and nitrite compounds for corrosion prevention. 

For your free copy, fill out and mail the coupon today. There 
is no cost or obligation.* 

*In Western Hemisphere Countries. 


GET THE FACTS—MAIL COUPON NOW! 


SOLVAY PROCESS DIVISION 

Allied Chemical & Dye Corporation 

61 Broadway, New York 6, N. Y. 

Gentlemen: Please send me without cost or obligation* 


(] Your new book “SODIUM NITRITE for Rust and Corrosion 
Prevention” 


() Sample of SOLVAY Sodium Nitrite 


Name 





Company 





Title 





Address 





City a Zone State AK-3 








ee ee 
Soda Ash * Snowflake® Crystals * Potassium Carbonate * Calcium Chioride * Caustic Potash 
Sodium Bicarbonate * Ammonium Bicarbonate * Cleaning Compounds * Ammonium Chioride 
Sodium Nitrite * Chloroform « Caustic Soda * Monochlorobenzene + Para-dichlorobenzene 
Ortho-dichliorobenzene * Chiorine * Methylene Chloride * Methyl! Chloride « Carbon Tetrachioride 


145 





CHEMICALS ... 


on a_ special “ cold-thermosetting 
resin. And here’s what the stuff can 
do: 

¢ Fill holes in castings, build 
up metal parts. 

_ Cement steel, aluminum, 
bronze, brass, cast iron and even 
porcelain. 

¢ Get a broken drill bit out 
of a costly casting. A few dollars 
worth of Devcon will make a guide 
through which cutters can be aimed 
at the piece to be removed. 

¢ Make small machining fix- 
tures like drill jigs. 

¢ Make forming dies for a 
home radiator top. Cost. $22 
worth of Devcon plus $2 for labor. 
(A steel forming die will cost $450). 
—Chemical Development Coprp., 
Danvers, Mass. 144E 


Fireproof Storage 


Insulation withstands open 
1,600 F. flame test. 


A compounded fireproofing in- 
sulation for storage vessels stood up 
to simulated fire testing recently at 
Villanova College. Although cal- 
culated specifically for liquefied 
propane in storage, results would 
seem to recommend the insulating 
material for tanks holding many 
other inflammable materials. 

Test tanks were designed in such 
a manner that the area of the end 
exposed to a direct 1,600 F. flame 
bore the same relationship to the 
volume of the liquid in the test 
tank as would prevail in full sized, 
30,000-gal. propane tanks envel- 
oped in flame. 

Test results for a 2-in. insulation: 
insulating efficiencies of 94%; heat 
transfer coefficient of 0.8 Btu./sq. 
ft./hr.; temperature rise of only 
100 F. in three hours—all quite 
acceptable. 

Composition of the coating: %s- 
in. base coat of corrosion resistant 
palladium Type T or T2 Mastic; 
1g-in. (minimum) layer, next, of 
asbestos and ceramic material sup- 
ported by wire mesh; finally, a 4- 
in. overcoat of weather resistant 
palladium Type T or T2, with or 
without optional glass fibre mem- 
brane.—Emjay Maintenance En- 
gineers, Rutherford, N. J. 146H 
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Higher loadings of carbon black 
will increase the burst strength 
of polyethylene pipe. Research- 
ers are still scratching the sur- 
face, won’t say just how much. 
But they hope to develop enough 
additional strength to make the 
pipe much more competitive 
with steel. Idea came from the 
use of black to reinforce rubber 
polymers. — Acheson 
Pigments Co., Philadelphia 34 
Pa. and Godfrey L. Cabot, Inc. 
Boston 10, Mass. 146A 


One of the least toxic of chlorin- 
ated solvents is Chlorothene (1,- 
1,1-trichloroethane). A “bucket” 
solvent for oil, grease and dirt, 
it’s tailor-made for the small 
industry or business that needs 
only a few gallons of cleaning 
solvent a month and can’t afford 
specialized equipment for han- 
dling.—Dow Chemical Co., Mid- 
land, Mich. 146B 


A highly refined, uniform petro- 
leum wax, designed to prevent 
surface checking and cracking of 
rubber products, is Sunoco Anti- 
Chek. Since it’s a primary prod- 
uct, not a blend of waxy byprod- 
ucts from lube oil production, 
Anti-Chek should give the same 
predictable performance — the 
same migration of protective wax 
to the rubber surface—from batch 
to batch.—Sun Oil Co., Phila- 
delphia 3, Pa. 146C 


Insect-plagued cotton growers will 
have, two new and powerful in- 
secticides for use in 1956 if early 
field successes aré confirmed in 


more extensive testing. Both 
prove deadly to such pests as the 
boll weevil, cotton aphid, pink 
bollworm, and spider mites. 
Compound 16259, at a one 
pound an hour rate, gave 100% 
boll weevil control in June, 
96% in October (weevils are 
tougher then). Toxaphene at 
two pounds an acre, on the other 
hand, gave only 66% and 54% 
weevil control in June and Oc- 
tober, respectively.—U. S. De- 
partment of Agriculture, Wash- 
ington 25, D. C. 146D 


Equal in tensile strength to soft 
solder is the claim for a new 
epoxy resin adhesive, Araldite 
115. The Army uses it in place of 
soft solder for bonding galvan- 
ized steel] screens to cold rolled 
steel shrouds in bomb tail-fin 
assemblies. Araldite may reduce 
this operation cost by 50% as 
well as save critical tin and lead, 
according to the Army.—Business 
and Defense Services Administra- 
tion, Dept. of Commerce, Wash- 
ington 25, D. C. 146E 


Now that synthetic rubber produc- 
tion is nearing a shift from 
government to private hands, the 
0.02% sulfur-containing styrene 
monomer that goes into making 
the rubber is turning, too. Three 
of it’s major producers, Dow, 
Koppers and Monsanto, an- 
nounced availability of the syn- 
thetic rubber grade styrene to 
industry at 18¢ a lb.—a 3¢ a Ib. 
price advantage over the purer 
commercial grade styrene (no 
sulphur) used by industry for 
some time. Lower purity styrene 
is believed suitable for any ap- 
plication — essentially synthetic 
rubber end-uses—save polystyrene 
manufacturers.-Dow Chemical 
Co., Midland, Mich.; Koppers 
Co., Inc., Pittsburgh 19, Pa.; 
and Monsanto Chemical Co., 
St. Louis 4, Mo. 146F 


An unidentified nutrition factor 
increases growth of swine and 
poultry beyond levels obtained 
with antibiotics and other growth 
stimulants. Tested on more than 
100,000 animals, the fermenta- 
tion product—called the Vigo 
Factor—sparks weight gains of 
15-20% over those recorded for 
base rations.—Chas. Pfizer & Co., 
Inc, Brooklyn 6, N. Y. 146G 








For More Information... 
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DUST CONTROL 


To merely say, ‘““Times Have Changed,” regarding the stereoscope 
of Granddad’s day and the TV of today would surely be an under- 
statement. Times Have Changed . . . so have industry’s methods. 

Dust control methods have changed drastically during the past 
few years and we have played our part in changing them with a 
new concept, a new design in dust filtering. The DAY High 
Pressure, Reverse Jet Dust Filter manufactured under DAY and 
Hersey patents is a real departure from ‘‘yesterday’s” type filter. 
The DAY advanced type Dust Filter is progress for industry. It 
saves valuable plant space because it requires a smaller unit to 
handle more dust laden air. It saves valuable time because it is 
pre-assembled at the factory and installation time is cut to a mini- 
mum. New facts about modern dust filtering are fully disclosed 
in a folder which is free to you. Write toDAY for Bulletin 528R. 


uy 


| SINCE \—~ 1881 | 








THE DAY "AC" FILTER, using high pres- mum cleaning efficiency with minimum filter 


sure, reverse jet cleaning was introduced 
in 1949. This reverse jet multiple small tube 
filter brought to industry such advanced 
features as—square-to-round streamlined 
dust laden air inlets and multiple screw con- 
veyor discharges. In 1954 DAY introduced 
the most important feature of reverse jet 
filters, the DAY Self-Adjusting Cleaning Ring. 
This cleaning ring makes better contact with 
the unstable filter medium to provide maxi- 


wear. No other blow ring can clean filter 
tubes as effectively as the DAY Self-Adjust- 
ing Cleaning Ring. 

DAY High Pressure Reverse Jet Filtering 
has been used by leading companies for 
5 years. 87% of DAY Filter users have 
ordered additional DAY Filters. The DAY 
organization is nation wide and ready to 
serve you and counsel you on any dust 
problem. Write for our Bulletin 528R. 


The DAY Company 


856 Third Ave. N. E. * 


| 





IN CANADA: P.O. Box 7ON, Ft. William, Ontario 
Branch Plants: Buffalo, Ft. Worth and Toronto, Ontario 
Representatives in Principal Cities 


Cutaway view of the DAY Dust Filter—available 
housed or unhoused — for use on either vacuum 
or pressure. (Licensed by H. J. Hersey, Jr.) 


AIR POLLUTION with DAY DUST CONTROL 
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NATIONAL 


SHELL and TUBE 
HEAT EXCHANGERS 


Your heat exchanger problems will be 


handled completely and efficiently 








from individual specifications . . . 





























through latest design 
to highest standards 
























































and careful fabrication . . . 


to finished product 


WRITE FOR BULLETIN HT-654. 


by the Shoat Tranufer Divino of 


THe NATIONAL Raoiator Company 


JOHNSTOWN, PENNSYLVANIA 
HEAT TRANSFER DIVISION HEADQUARTERS 60 East 42nd Street, New York 
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Complex piping problems easily solved with “Standard” 


@ Shown here are part of the stainless steel fittings 
manufactured by Tri-Clover to meet the requirements of a 
large Midwest Paper Company. The units shown 

above are part of the Vortrap assemblies, and include 
Tri-Clover “standard” stainless steel fittings to 


provide maximum corrosion-resistance. 
a 


Experience and craftsmanship make the big 
difference in the production of long-lasting, fully 
corrosion-resistant fittings. That’s why more and 
more mills and plants in the chemical-process industries 
are specifying TRI-CLOVER .. . for the highest 
quality stainless steel fittings, pipe, tubing and pumps. 





See your nearest TRI-CLOVER DISTRIBUTOR 


EXPORT DEPARTMENT — 8 SO. MICHIGAN AVE. 
CHICAGO 3, U.S.A. 
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Application of Tri-Clover's new Stainless 
Steel Schedule 5 and 10 and Tube O.D. 
TRI-CLAMP Fitting for fast, easy assembly 
of corrosion-resistant lines. 


**Standard"’ Tri-Clover Stainless Steel 45- 
degree Lateral Fitting designed for 
flanged assembly . . . one of a complete 
line of industrial fittings for every pur- 
pose, in sizes up to 36” O.D 


LADISH CO. 
Tni-Clouer Division 


Kenosha Wisconsin 





Getter Piping at a Getter Price 
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REDUCING ELBOWS. 











The Midwest Reducing Elbow offers important 
6” X 3” MIDWEST advantages in both piping design and piping 
REDUCING cost. It needs only two welds instead of the 





three required by a standard elbow and a 
reducer (see sketch above). There is also a 
saving in layout time. Turbulence and pressure 
drop are reduced by the gradual taper . . . less 
10” X 6” MIDWEST space is needed . . . insulation is easier ... 
REDUCING and piping appearance is improved. 

Sows Only Midwest Reducing Elbows are available 
from stock in sizes to 16”... larger on special 
order. They have the same dimensional accuracy, 
uniformity of wall thickness, exact included angle 
and true center-to-end dimensions of Midwest 
Straight Elbows. For further information, ask for 

















Set as i 
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Midwest Reducing Elbows made it possible to fabricate this transformation d if had. J 
piece for a boiler feed suction line so that it could be installed in the limited | ts sina 4. ee . a 4 
space available and stil! get the benefit of streamline flow. There was also ileal ee , 
2 cost saving in comparison with a less efficient and bulky assembly made Lt ee ly 
with straight tees, elis and reducers. hie 
Soeeeeet al eng i s 
Paper stock flows with minimum ‘resistance through Midwest « ~ 
Reducing Elbows from 8° connection on Jordan to 10” header. Siti, rele 
eve (ro hooper sepals tad ga © Seid, 





MIDWEST WELDING FITTINGS MIDWEST PIPING COMPANY, INC. | 


Main Office: 1450 South Second Street, St. Louis 4, Mo. as 


Plants: St. Louis, Passaic, Los Angeles and Boston 


Improve Piping Designs 
and Reduce Costs 
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CLAD STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


This nickel-clad steel tank processes essential 
oils, was designed to operate at 100 psi. 
pr essure. 


Where protection from corrosion, abrasion, and forms of 
product contamination such as metallic pick-up is a 
“must’’, clad steel equipment is often the economical 
answer. Under pressure, vacuum or thermal cyclical serv- 
ice, the high-alloy cladding will not tear away nor will 
bond failure permit liquid seepage between cladding and 
backing. If processes change, equipment modifications 
can be readily made without injuring the clad surface or 
bond. The smooth contours and joints possible with clad 
mean easy cleaning and low maintenance, too. 

Why pay a premium for protection in your new process- 
ing equipment? Lukens Clad Steels—stainless, nickel, 
Monel, Inconel, copper—give you all the advantages of 
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AT LOWER COST 


these solid high-alloys with savings up to 50% in material 
costs. 

When you're thinking of new tanks and vessels, quali- 
fied equipment builders can assist from the earliest stages 
of planning. Working with your engineers and consult- 
ants, they know how to help minimize first cost and 
assure trouble-free equipment life with clad steel. We 
offer the widest range of clad steels available and work 
closely with fabricators to help select the type most suited 
to your processing needs. If you would like further in- 
formation, ask one of your builders or write Manager, 
Marketing Service, Lukens Steel Company, 749 Lukens 
Building, Coatesville, Pennsylvania. 


CLAD STEELS | 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD - MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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2'/2"STROKE 
25 HP 
DIRECT 
FLOW 
ALDRICH 
TRIPLEX 
PUMP! 


APPLICATIONS 


DESCALING 

|e) | a ov Sal, ic 

ROLL BALANCING 
WATER FLOODING 
PRESS OPERATION 
HYDRAULIC TESTING 


CHEMICAL PROCESSING 


the 


3 GORDON STREET * ALLENTOWN, 


This latest addition to the Aldrich 
line embodies all of the outstand- 
ing features of design and con- 
struction that have made Aldrich 
Pumps famous—plus low cost. 
Rugged construction assures long, 
dependable service life. Sectional 
fluid-end design provides maxi- 
mum economy in maintenance 
and repair. Write today for 
descriptive Data Sheet 63. 

Sizes: plunger diameters from 
2'%” to '” for pressures from 
390 psi to 20,700 psi. Displace- 
ment from 109.6 gpm to 2.08 gpm 
(3758 to 71 bbls/day). 











pump company 


PENNSYLVANIA 


- Originators of the 


Direct Fiow Pump 


Representatives: Birmingham « Bradford, Pa. « Boston « Buffalo « Carmi, lilinois « Charleston, W. Va. » Chicago « Cincinnati « Cleveland « Dallas « Denver e Detroit e Duluth 
Houston e Los Angeles « New York « Oakland, Calif. e Philadelphia « Pittsburgh e Portland, Ore. « Richmond, Va. « Rochester e Salt Lake City « San Francisco e Seattle 
Somerville, Mass. « Spokane, Wash. « Syracuse « Tulsa « Washington, D.C. « Youngstown e Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y. 


-* 
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...here’s how 


CRUCIBLE STAINLESS STEELS 


serve the 
chemical 
industry 


all through the | 
chemical plant | 


CRUCIBLE REZISTAL® 
sats steels can be depended upon to: 


x a f RESIST CORROSION: Ordinary air and moisture will not cause stain- 








nitric acid . . resists strong alkaline solutions. There is a stainless 
grade to meet most all of your corrosion problem. 


PREVENT CONTAMINATION: Stainless eliminates rust from entering 
process materials. And its inert characteristics minimize metallic 
ions or deterioration residue in the product. 

CLEAN EASILY: For even the most rigorous cleaning problem — that 
of decontamination to take off radioactive matter—stainless is chosen 
far more than other metals. And for most cleaning jobs soap and 
water does the trick. 

WITHSTAND EXTREMES OF TEMPERATURE: Stainless resists scaling at 
high temperatures . . . does not get brittle at low temperatures, as 
many other metals do. 

PROVIDE GREAT STRUCTURAL STRENGTH: Stainless is approximately 
50% stronger than ordinary mild steel. 

RESIST WEAR AND ABRASION: Because of the alloy content of stain- 
less steels, mixers, chutes and other process equipment made from 


Write now " for your free copy F ° 
of “Making the Most of Stainless Steels them will outlast many times those of other metals. 


in the Chemical Process Industries.” ALLOW COMPLEX FABRICATION: Stainless can be cut, bent, drawn, 
welded, machined, forged, spun, riveted, cast — fabricated by all the 
common metalworking processes. 


So when you are considering the installation of new process equipment, or the modifi- 
cation of existing facilities, be sure and weigh the advantages of stainless. For practical, 
down-to-earth help, call Crucible. 


C 2 i C } 3 LE | first name in special purpose steels 
5A. years of| Fin| steelmaking — STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER RUILDING, PITTSBURGH, PA. 
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Chlorine handling equipment 


about the corrosion resistance of TITANIUM... 


To keep abreast 
of the latest 
developments 
on this vital 
metal, write to 
Dept. CE3 for 
the Rem-Cru 
Review —a free 
periodical 
presenting the 
latest technical 
data on titanium 
alloys. 


REM-CcRU 
TITAN TU IM sitem-cru Titanium, inc., MIDLAND, PENNSYLVANIA 
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Among commercial metals, titanium’s resistance to cor- 
rosion is unique. Take, for example, its resistance to 
chloride ion attack. Corrosion rates of nil to 0.15 mils 
per year are reported for titanium immersed in hot and 
boiling solutions of cupric and ferric chloride, sodium 
and calcium hypochlorites. 

It is right here that pitting from chloride attack 
causes other structural metals to fall down. This is why 
titanium should be specified for valve trim, drums, roll- 
ers, presses, heat exchangers and other equipment ex- 
posed to unusually corrosive conditions like these. 

Titanium’s resistance is proven in many other corro- 
sive environments. You’ll find it pays its way many 
times over through long life . . . less down time . . . less 
product contamination. Let REM-CRU engineers work 
with you to make the best use of this versatile new metal 
for your applications. 

REM-CRU’s expanded facilities mean fast delivery 
of titanium—in the form you want it. 
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CASH STANDARD 


TYPE 559-RO 
Four-Way Hydraulic Operating Valve 


a 
unique 

rotor actuating 
hydraulic 

valve 

with 

full floating 
position 


A Single Unit For Actuating Hydraulic Equipment 


Actuates one to three hydraulic cylinders 
Designed for 300-1500 psi pressures 

Capacity 400 GPM at 1500 psi 

Built-in by-pass effectively minimizes piston creep 


Design features ball-bearing construction and hardened 
wearing surfaces 


Rugged construction and precision machining assures easy 
operation and long service 


WRITE today for Bulletin S$-600 


U. S. Patent No. 2360987 


STANDARD 


A. W. CASH COMPANY, P. O. Box 551, Decatur, Illinois 
Pressure, Hydraylic, Temperature, Process and Combustion Controls 
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The stainless you need is here 


2221 sizes, shapes, finishes and types actually in stock 


Here, in the world’s largest stainless stocks, the 
exact steel you need is ready for immediate ship- 
ment—in any quantity. That’s because Ryerson 
carries more tonnage in more types, shapes and 
sizes than any other source. Many requirements 
are available only at Ryerson. And, all Ryerson 
stainless is time-tested Allegheny Metal, the qual- 
ity stainless you can depend upon. 

Here experienced steelmen who know your 
industry’s requirements are ready to work with 
you. And unexcelled specialized facilities are at 


your disposal for sawing, shearing, flame-cutting 
or otherwise preparing stainless to your exact 
specification. 

So for every stainless requirement—and for 
every kind of carbon and alloy steel as well— 
call Ryerson for quick, dependable service. 


RYERSON STEEL 


In stock: Bars, structurals, plates, sheets, tubing, 
alloys, stainless, reinforcing, machinery & tools, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK ¢ BOSTON « PHILADELPHIA ¢ CHARLOTTE, N. C. ¢ CINCINNATI ¢ CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE @ ST. LOUIS * LOS ANGELES ¢ SAN FRANCISCO © SPOKANE ¢ SEATTLE 
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Do You Know the Answers? 




















tag 


What factor accelerates trends toward 
automation and continuous processes? 


What development is stimulating real ad- 
vances in construction materials? 


Why are chemical engineers being drawn 
into more and more diverse fields? 


What are some of the newest tools for cut- 
ting cost and solving problems? 


What new area of technology is the engi- 


__neer’s most challenging frontier? 


Why must you know of the progress of 


_ your brethren in the profession? 


And Why Technology Is... 


Setting the Pace 


1955 “™ be another year marked, and 

molded, by engineering advances and 
changing technology throughout the chemical 
process industries. 

For today it’s technology that sets the pace. 
Not Wall Street, nor tariffs, nor Washington, 
nor the salesmen nor the economists—not 
these so much as changing technology alone. 

The reason is simple: Nothing can match 
technology’s inexorable speed and merciless 
efficiency in replacing, often killing, entire 
processes, products, markets, industries, even 
economies. Nor in creating them! 

That’s why chemical management as well as 
chemical engineers in development, design and 
production-processing responsibilities now ac- 


cept this accelerating technological turnover as 
a prime factor to be reckoned with. Wise man- 
agement, alert to the challenge, is budgeting 
more time and effort to the study of long- 
range technical trends and economics. This, in 
turn, creates broader horizons as well as new 
responsibilities. 

With this in mind, we present here our 
32nd annual review-and-forecast report. This 
year, as is fitting, we take a close look at tech- 
nology as today’s great pace-setter. 


Gt RElsham 








No Letup in Technical Progress 


Find it difficult to keep up with engineering developments? 
Here’s a review of last year’s most significant advances. 


Last year was a busy one for most chemical engi- 
neers. Despite the lessened pressures of military mobil- 
ization and materials shortages during 1954, the year 
saw many notable new engineering developments and 
the reinforcement of certain technological trends. 

Driving forces behind the chemical engineer’s activ- 
ity were varied: 

¢ Economic pressure of keener competition was 
responsible for the acceleration of trends toward more 
automatic control, continuous processes and mechanized 
materials handling. 

¢ Coming out of the nuclear energy field were 
advances in materials of construction, liquid-liquid ex- 
traction, ion exchange and sealless pumps. 

e Pressures of legislation and public opinion were 
stimulating the development of improved or cheaper 
methods for pollution control. 

¢ Broadening horizons of the profession were draw- 
ing the chemical engineer to a greater degree into such 


diverse fields as plant maintenance, statistics, nuclear 
power and combustion kinetics. 

Summarized in these eight pages are the recent de- 
velopments and current trends which, in the opinion 
of the editors, warrant review and interpretation for 
those of you who want to keep up with the accomplish- 
ments of the chemical engineering profession. 


Automation: From Fancy to Fact 


Data processing, digital recording point the way to 
the fully automatic, computer-guided plant. 





In the diary of the chemical engineer the last couple 
of years is recorded as the time when management 
“discovered” automation. 

The idea of automatic control, of course, is not 
new to the chemical engineer. Most of the automation 
hullaballoo today is coming from the mechanical indus- 
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tries, where automatic control in the past has been 
very elementary indeed. There the ideas of coordinated 
automatic materials handling and automatically con- 
trolled machining operations have suddenly assumed 
dramatic proportions. 

Several important new trends are beginning to make 
themselves felt. One travels under the rather inclusive 
name of “data processing.” When your panelboard 
grows beyond 4 certain size, what do you do with the 
space-consuming recorders, and how do you use the 
hundreds of graphic charts you accumulate in even a 
week’s time? 

Most solutions to this problem revolve around the 
idea of automatic scanning of the process variables. 
While any point is out of control it can be automatically 
recorded, either graphically, or digitally by electric 
printer via a digital converter. 

A byproduct of the new trend toward digital, rather 
than graphic, data logging is that information can 
easily be telemetered over long distances. If desired, 
it can be recorded, not only on a printed record, but 
also on punch cards for later analysis by high-speed 
computers. Eventually, data so recorded will tie in 
directly with automatic computer control. 

Another trend that is already well established is the 
use of dynamic analysis techniques—frequency response 
—in studying the performance of both instruments and 
process components. Frequency response analysis 
offers a convenient way of analyzing instruments and 
process together to get optimum process design. 

In the last few years there has been a good deal of 
talk about the idea of computer control as a substitute 
for manual adjustment of control instrument settings. 
There are tremendous hurdles in this approach to the 


fully automatic plant, but even now the first beginnings ° 


are being made. Development will be slow, because the 
chemical engineer seldom knows the process thoroughly 
enough to give the computer ‘adequate instructions. 
Nevertheless, in at least one or two experimental in- 
stallations the problem is being tackled. 


Key to Better Materials Handling 


Coordination of the whole team—from designers to 
accountants—can reduce handling costs. 


Another field beginning to yield to the engineer’s 
systematic attack is that of materials handling. Em- 
phasis is now on an organized, coordinated approach to 
materials handling to reduce plant operating costs. 

What’s wrong with conventional procedures? For one 
thing, accounting records usually do not reflect the true 
cost of materials handling. 

Other faults include the failure to give materials 
handling the necessary early-attention in the planning 
of a new plant. This often results in ill-considered ex- 
tremes. One is an elaborate maze of automatically con- 
trolled conveyors, elevators and storage hoppers that 
- may not be economical unless volume is high and 
continuous. At the other extreme is investment in a few 
low-cost items such as hand trucks—that look like they 
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might do the job—but often mean congestion and top- 
heavy labor costs. 

So engineers and management are changing account- 
ing procedures to isolate handling costs. They are 
bringing into the picture other plant functions con- 
cerned with materials handling, such as methods, pro- 
duction control, safety, purchasing, trafic and labor 
relations—and coordinating the whole effort with engi- 
neering specialists. 

These materials handling specialists are high enough 
up on the organizational ladder to command the 
respect of other department heads. They win coop- 
eration by doing a good job of streamlining handling 
operations and by selling their services rather than or- 
dering changes. 


Maintenance Engineer Gains in Stature 


Chemical industry is applying more technical talent 
to solving costly maintenance problems. 


Still another field in which the chemical engineer is 
playing an increasingly important role is maintenance. 
Chemical plant maintenance departments are becom- 
ing increasingly populated with graduate engineers. 
Even today’s foreman may have a B.S. degree. 

Technical staff assistance to maintenance line super- 
vision is another evidence of this trend. Operating sup- 
ervision has had the help of technical study groups for 
a long time. It’s becoming just as important, owing to 
today’s high costs and the greater complexity of main- 
tenance work, for other technical groups to give full 
time to maintenance problems. 

Equipment history cards, along with other controls, 
are coming into more general use. History cards show 
how maintenance money is spent, deficiencies of equip- 
ment and whether the problem is one of labor, methods 
or materials of construction. 

Use of cost charts and statistics by maintenance de- 
partments is also on the increase. Records showing 
total maintenance expense, investment, percent of in- 
vestment, total production and units of production per 
maintenance dollar—if charted over the years—can do 
much to help a plant get full value from its capital and 
maintenance dollars. 


New Combinations of Old Materials 


Coatings, linings, plating feature advances in con- 
struction materials for chemical equipment., 


Contributing to reduced maintenance cost, as well 
as making possible improved equipment designs, are 
recent developments in materials of construction. Last 


What does 
development 


the nuclear reactor 
mean fo 


demracretls. 


program 
the chemical engineer? 





Setting the Pace . . 


Nuclear progress foreshadows power 
at competitive costs, gamma rays 
for catalyzing reactions. 


year saw the ingenious altering and combining of estab- 
lished materials to produce new and useful forms. 

Take polyethylene, for example; an irradiated form of 
this plastic, with greatly improved temperature re- 
sistance, has been made commercially available. Another 
modification of an older material is a resinless impervi- 
ous graphite; it’s made impervious by filling its pores 
with carbon. Result is greatly improved resistance to 
heat and corrosive attack. 

Sheathed Ferrolum is another new, unconventional 
material. It consists of lead-lined steel with sheathing 
of .carbon or graphite—permitting use with erosive, 
abrasive or turbulent liquids. 

A substantial contribution to the upgrading of low- 
alloy steels for improved heat and corrosion resistance 
seems to be in the making with a new aluminum coat- 
ing process. Crux of the process is a patented salt-bath 
treatment which makes it possible to coat intricate 
shapes evenly. 

New low-density ceramic coatings developed at Ar- 
mour Research Foundation are applied from chemical 
solutions. They are not as brittle as porcelain enamel 
and do not contain bonding agents. They are highly 
resistant to heat and especially useful for services in- 
volving molten metals or viscous liquids, but do not pre- 
vent chemical attack by vapors or liquids of low sur- 
face tension and viscosity. 

Glassed outside as well as inside are new utility tanks 
designed to meet the need for inexpensive storage tanks 
for neutral products like paint, pigments, wax, anti- 
freeze, liquid sugar, ink—products which could be stored 
in plain steel were it not for product contamination. 
Outside is easily cleaned and never requires painting. 

Chemical nickel plating—deposition from a solution 
by chemical reduction rather than by electrolytic action 
—has reached sizable proportions for lining of piping 
and equipment used in AEC work. The process is now 
being applied to commercial chemical equipment. 


Nuclear Bandwagon Is Getting Crowded 


Accelerating reactor development program promises 
power from the atom at 6 to 7 mills per kwh. 


Although many advances in materials have come out 
of the atomic energy program, most widespread inter- 
est right now is in the prospect of nuclear power. 

During the past year the psychological atmosphere 
surrounding nuclear power has undergone a_ bigger 
change than at any time since V-J Day. Where a year 
ago it was hard to find an engineer willing to predict 
commercial power from the atom in less than one or 
two decades, today a large part of industrial America is 
either on, or rushing to get on, the nuclear bandwagon. 


Engineers are now talking of 10%, or even 20%, 
of the total U.S. electric load being carried by nuclear- 
powered generating plants by 1975—a capacity of 20-40 
million kw. They are talking in terms of investment 
costs by 1960 only about twice those of conventional 
boiler-powered plants. And power costs between 6 and 
7 mills per kwh. are commonly predicted. 

Diversification of power reactor designs has gone 
forward at an accelerated rate since the formation of 
the industry teams several years ago. Of the many pro- 
posed designs, AEC plans to concentrate development 
for the next five years on five promising ones. 

From a chemical engineering standpoint one of the 
most interesting of the proposed reactor designs—al- 
though not included in AEC’s current program—has 
come from Brookhaven National Laboratory. 

The fuel is a molten alloy of U-233 in bismuth. The 
proposal involves the complete integration of reactor 
with chemical processing of the fuel, plus breeding via a 
blanket of thorium metal dissolved in molten bismuth. 
By continuous processing of the circulating fuel and 
breeder blanket, using molten salt extraction to separate 
fission byproducts from the former and new U-233 from 
the latter, the reactor would consume thorium, put out 
heat and fission products. Passage of the fuel and 
blanket streams through heat exchangers would gen- 
erate steam for power. 

The addition of two more producers now makes four 
who recover uranium compounds from Florida phos- 
phate rock. These processes have now been revealed as 
dependent on solvent extraction of a uranium-bearing 
solution produced by leaching the plant’s output of 
superphosphate. AEC is also interested in getting uran- 
ium from the now discarded phosphate overburden. 


Radiation Unlocks New Chemical Doors 


Gamma radiation and cathode rays can initiate, ac- 
celerate, improve yields of chemical processes. 


To the chemical engineer radiation, rather than 
power, may be the principal product of nuclear reactors. 

There’s a growing realization in the industry of the 
exciting potential of radiation energy—cathode rays via 
electron acceleration as well as gamma rays from nu- 
clear fission—to initiate and accelerate reactions. 

Radiation promotes polymerization of monomers like 
styrene and ethylene; modifies the structure of mate- 
rials after polymerization (e.g., polyethylene); permits 
reactions to proceed which would otherwise require heat 
and catalysts or which give uneconomical yields under 
radiation-free conditions. 

Perhaps the most striking things about gamma radi- 
ation as a reaction promoter are its ability to pass 
through walls of pressure vessels and its quick, even 
effect on all parts of a reaction mixture. 

Attracted by this potential, Standard Oil Develop- 
ment Co. is building a privately financed $250,000 
gamma-radiation laboratory. Catalytic cracking and 
polymerizations will get close looks. Source of energy:’ 
An $18,000 hunk of radioactive cobalt which has been 
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cooking ai Brookhaven National Laboratory for more 
than two years. Diamond Alkali Co. has just revealed 
its plans for a similar research program. 

On a commercial basis, costs will depend largely on 
the source of radiation—waste products from nuclear 
fission, materials which have been made radioactive by 
exposure within a nuclear reactor, or exposing the 
process materials themselves within a nuclear reactor. 

Actually, cathode-ray generators, the electron accel- 
erators, may be the best commercial bet for some time. 
They've been under investigation ten years or more, 
their costs are better known. They can be turned on 
and off (when radiation is not needed no radiation is 
produced), their beams can be concentrated on spe- 
cific areas, they can be installed in production lines. 

And while it’s true that cathode rays haven’t the 
penetrating power ‘of gamma rays, they will suffice for 
treatment of surfaces and of relatively thin materials. 


High Temperature—A Challenging Frontier 


Industrial chemical processes at 20,000 F. are within 
the realm of reason with new techniques. 


Although radiation can, speed up chemical reactions, 
it can’t help where high temperatures are needed to get 
favorable equilibrium conditions. A notable case is 
the process of fixing atmospheric nitrogen by quick- 
chilling from temperatures around 4,000 F. 

From 1939 to 1946 researchers at the University of 
Wisconsin explored this idea; it has since been devel- 
oped further by Food Machinery and Chemical Corp. 
In a plant near Lawrence, Kan., FMC produced up to 
40 tons per day of nitric acid for the U.S. Army. 

Contracts for this demonstration unit have now been 
terminated, but Food Machinery engineers hope to 
correct certain technological difficulties and get the 
process on a paying basis, through further work. 

Generally, processes for commercial production of 
chemicals have operated at temperatures below that of 
the carbon arc (6,300 F.). The solar furnace now being 
used by engineers at Consolidated Vultee Aircraft Corp. 
may help us extend our knowledge to 8,500 F. 

But there are those who strive towards still higher 
temperature by using the high-intensity electric arc. Its 
maximum temperature—though never precisely meas- 
ured—might be as high as 20,000 F. This fierce heat, 
which up to now has never been put to practical use, 
may open up new process fields, such as making acety- 
lene or nitric acid. 

At least one company plans to exploit this new area 
of technology. Light Metals Refining Corp. hopes to 
produce beryllium chloride from beryl ore. 


Help Wanted: For Better Engine Designs 


Chemical engineers needed to solve key problems in 
combustion thermodynamics and kinetics. 


In spite of such interest in high-temperature proc- 
esses, most chemical engineers consider the design of 
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engines out of their province. But combustion is a 
chemical process, and chemical engineers have become 
key members of engine-design teams in the past several 
years. 

Practical design of engines—whether turbo-jet, ram- 
jet, diesel, spark ignition or rocket—involves problems 
in fluid flow, chemical reaction and heat transfer. The 
mathematician, aeronautical engineer and mechanical 
engineer have been vitally concerned with the physical 
aspects of combustion. But last September, at the In- 
ternational Symposium on Combustion in Pittsburgh, 
they called for further chemical assistance. Said one 
speaker: 

“Solution of combustion problems in internal com- 
bustion engines suffers from lack of fundamental 
knowledge, especially in chemical kinetics of combus- 
tion.” 

Another speaker was concerned with rocket engines. 
He said: “One of the most frustrating problems in the 


What progress is being made in the 
field of chemical engineering unit 
operations? —_ 





Setting the Pace .. . 


Advances in unit operations sim- 


plify process flowsheets, reduce 


capital and operating costs. 


development of practical rocket engines is scaling models 
to different sizes. Every time the scale is changed, a 
new combustion problem must be solved. An essential 
part of better scaling is a better understanding of chem- 
ical reaction rates, one of the most important variables 
in a rocket engine. Other factors needing more atten- 
tion are transport and mixing processes, including in- 
jection rates of fuels.” 

A further problem of grave concern to combustion 
technologists: Whether the meager collection of kinetic 
data now available for lower temperatures will be of 
any use when extrapolated to the high-temperature 
range of combustion processes. If it isn’t, then meth- 
ods must be developed for collecting the necessary in- 
formation at these high temperatures. 


Submerged Combustion Finds Growing Uses 


Chemiccl industry is capitalizing on unique advan- 
tages in heating, evaporation, carbonation. 


More closely related to chemical manufacturing op- 
erations is another aspect of combustion—submerged 
combustion. 

Over the past 24 years this technique has gained 
rather widespread use for agitating and heating steel- 
mill pickle liquor without dilution. But chemical en- 
gineers have been slow to take advantage of it. 

Those familiar with submerged combustion know 
it has merit for heating or evaporating solutions where 
there are problems with scaling, corrosion, high vis- 
cosity, high melting or boiling points. 

Probably the original chemical installation was for 
evaporating water of hydration from molten glauber 
salt at Ozark-Mahoning’s West Texas salt cake plant. 
Now within a comparatively short time there’s been 
activity along a number of different lines. 

Right now, submerged combustion is concentrating 
calcium chloride solutions, wet-process phosphoric 
acid, rayon spin-bath liquor, fluoborate and caustic soda 
(from 50% to 73%). Submerged burners help produce 
anhydrous HCl from muriatic acid, using calcium 
chloride as a desiccating agent. As a producer of carbon 
dioxide, submerged combustion is neutralizing waste 
caustic, is carbonating other types of solutions. 

Manufacturers of submerged-combustion burners 
have overcome many design and operating difficulties 
to develop a reliable operation. High resistance to 
corrosion, together with sufficient mechanical strength, 
had to be built into the burners. Design and control 
of the burners have been developed to the point where 
there is no danger of explosion; units can be run at 
as low as 50% of capacity. For chemical industry jobs 
burners have heat outputs to 26 million Btu. per hr. 


Drying Now in the Family Circle 


No longer just an afterthought, drying gets due 
consideration as an integral process component. 


Drying, long considered by many as a stepchild among 
the unit operations, is also getting more attention from 
chemical engineers. Closer specifications for finished 
products—heat sensitivity, sterility, purity—and fuel 
economy require the chemical processor to devote more 
care and finesse to this finishing step. 

Efforts, too, to incorporate drying physically into 
continuous processes are doing much to remove drying 
from its anticlimactic role. 

A recent innovation is the use of superheated steam 
rather than hot air as a heat-transfer medium and vapor 
carrier in continuous drying. This system gives better 
thermal efficiency, since the hot air ngrmally used as a 
heating agent and carrier is usually discharged hot to 
the stack, representing an energy loss. Evaporation rates 
are also higher for the same operating temperature, be- 
cause there is no air film within the dryer offering 
resistance to mass transfer. 

Another trend in drying is one toward obtaining high 
rates of heat transfer with high-temperature heat sources 
—a technique tailored to continuous web or conveyor- 
belt processing. Heat transfer is by radiation from in- 
candescent, gas-fired radiant burners. 

In searching for better continuous drying methods 
some processors of heat-sensitive materials are switch- 
ing from batchwise vacuum operation to use of low- 
temperature, low-humidity air (with dewpoints on the 
order of —20 F.) to save in over-all handling time. 

On the chemical engineer’s want list: Equipment for 
drying solids wet with solvents, equipment which will 
do three things—recover all solvent, operate in an ex- 
plosion-proof manner, make use of inert gases rather 
than air for direct heating or provide indirect heating. 


Continuous lon Exchange Process Near 


Successful continuous ion exchange would open new 
vistas to this newest of unit operations. 


After a rather slow start, ion exchange is now being 
accepted as a full-fledged unit operation by chemical 
engineers. 

Latest developments lie chiefly in three fields—con- 
tinuous ion exchange, ion exclusion and electrodialysis 
via ion-exchange membranes. 

Although chemical engineers have talked about con- 
tinuous ion exchange for a long time, they have faced 
extraordinary difficulties in realizing their goal. Even 
now, only one commercial unit is actually on the mar- 
ket, for the limited purpose of water softening. 

Researchers in this field have tried many experi- 
mental continuous designs. Some of these show real 
promise for eventual adaptation to practical commer- 
cial use. 

Successful continuous ion exchange should overcome 
many of the disadvantages of the fixed bed processes 
now used, thus adding greatly to its application poten- 
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tial. Continuous ion exchangers will separate the con- 
tacting and regeneration zones and so lend themselves 
to better design for the specific functions of each zone. 
They will use less resin, less wash water and make more 
efhcient use of the regenerant chemicals. Equipment 
will be smaller and more compact, subject to easier 
control than present methods. 

Ion exclusion is properly not ion exchange in the 
usual sense, but it does use ion-exchange resins and 
depends on the differences between ionic and nonionic 
materials. Dow Chemical Co. engineers developed this 
process as an alternate to ion exchange in certain appli- 
cations. Like ion exchange, ion exclusion uses fixed 
beds and cyclic operation, but it can, quite possibly, 
be made continuous, similar to ion exchange. 

Membrane ion exchange, or electrodialysis, has per- 
haps the most uncertain future of any of these new 
techniques. If it proves economical, it could eventually 
become the most important of the lot, especially in 
large-scale applications and where the solutions to be 
treated are more concentrated than would be suitable 
for conventional ion exchange. Recovery of potable 
water from brackish and sea waters via electrodialysis 
could be of tremendous importance in the future. 
Chemical engineers might use it to recover waste pickle 
liquor and make salt-free caustic. 


Adsorption Is Getting More Selective 


New adsorbents, improved techniques enhance the 
standing of this separation method. 


Adsorption, too, moved significantly closer in 1954 to 
equal stature with distillation and crystallization as a 
generally used separation technique. Within the short 
space of one month two new developments were un- 
veiled—Linde Air Products’ “molecular sieves” and 
Standard Oil Development’s “fluid char adsorption.” 
They represent new tools for the chemical engineer 
who wants to separate components of a mixture. 

Fluid char adsorption uses a fluidized bed of activated 
carbon in conventional bubble-plate equipment to 
pick paraffins from refinery residue gas, recover low 
concentrations of acetylene from combustion or cracking 
processes, purify hydrogen from hydroformer gas. It 
brings to adsorption continuous, countercurrent opera- 
tion and the high capacity inherent in any fluidized- 
solids system. 

A necessary adjunct to any successful fluidized ad- 
sorption operation is a tough, attrition-resistant adsor- 
bent. SOD engineers helped derive just such a carbon 
from a petroleum source, claim it’s as rugged as coco- 
nut-shell chars, yet much cheaper. 

Molecular sieves are dehydrated crystalline zeolites 
with uniformly sized pores of molecular dimensions. 
They can separate components of a liquid or gaseous 
mixture on a totally new basis—difference in molecular 
size—without regard for close~ boiling points, close 
solubilities or low relative volatilities. For instance, they 
can separate straight-chain compounds from branched- 
chain, from cyclics or from aromatics. They’re said to 
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work at higher temperatures and with lower concentra- 
tions than other materials. 

Use of powdered activated carbon is continuously 
expanding beyond traditional color and odor removal 
—to remove foam-producing impurities in trona pro- 
duction and from ammoniacal copper solutions used in 
butadiene purification; to adsorb impurities causing 
haze or turbidity in carbonated beverages and beer. 

For fixed-bed gas adsorbent carbon, a method for 
rapid, inexpensive reactivation-in-place without use of 
superheated steam has been claimed recently. Carbon, 
after saturation with adsorbate, is impregnated with a 
small amount of moderately active catalyst (e.g., chro- 
mium oxide), then warmed in an air stream until the 
adsorbate is completely burned away. The catalyst does 
not impair adsorption efficiency but makes regeneration 
possible at moderate temperatures. 


Contacting Devices Present Confused View 


Critical appraisal is needed to evaluate new con- 
tacting equipment for mass-transfer operations. 


In spite of notable progress in the science of mass 
transfer, chemical engineers who must translate dis- 
tillation, absorption and extraction theory into hard- 
ware face with dismay an increasing number of devices 
claimed to distill, absorb or extract things more effi- 
ciently or economically than a competitive device. 

In tower trays, for example, there are the Turbogrid, 
Flexitray, Benturi, Uniflux, float-valve and Kittel designs 
now competing for the favor heretofore enjoyed almost 
exclusively by the bubble-cap tray and the recently re- 
juvenated sieve tray. In packings, the well established 
Raschig ring and Berl saddle are threatened by the 
Intalox saddle, Panapak, Tellerette and others. 

Adding to this confused picture is the wider use of 
mechanical energy to promote more effective contacting 
of one phase with another. Most noteworthy develop- 
ment here is the pulse column, a new idea being applied 
to liquid-liquid extraction operations to a limited ex- 
tent by industry, to a presumably much larger extent 
by the Atomic Energy Commission. Pulsations trans- 
mitted to the liquids within the column by a piston or 
diaphragm promote greater turbulence; reported extrac- 
tion efficiencies are much greater than without pulsing. 

Although application of centrifugal force in liquid- 
liquid extractions is now old hat, a new model Podbiel- 
niak centrifugal extractor made news at the recent 
AIChE meeting in New York. Parke, Davis Co. re- 
ported substantial savings in the extraction of unfiltered 
Chloromycetin broth, compared with its former two- 
step filtration-extraction procedure. 

Application of the centrifugal contactor idea to gas 


What's new in protess equipment 


and engineering tools for solving 
those 


tough problems? momen is 








Setting the Pace . . . 


Liquid cyclones and canned-rotor 
pumps, scale models and computers 
show new gains in process field. 


absorption featured a symposium on gas absorption 
held by the Institution of Chemical Engineers (Lon- 
don) at the University of Birmingham last April. Three 
papers of this group dealt with devices similar to the ro- 
tating still originally developed by Piazza in Argentina 
some years ago. It’s too early yet to assess the extent 
to which centrifugal contactors may find use in absorp- 
tion and distillation, although chemical engineers may 
take a dim view of anything which offsets reduced. cap- 
ital costs with higher maintenance expense. 


Flocculants Aid Solid-Liquid Separations 


New filters, better insight into liquid cyclone opera- 
tion are other advances in this field. 


In the field of solid-liquid separations, new floccu- 
lants lead the pack of developments. Following on the 
heels of a greatly expanded range of filter fabrics brought 
out since the war, these new products really broaden 
the operating area of successful filtration. 

Already a number of ore-dressing engineers are us- 
ing these flocculating agents to speed their settling and 
filtering operations. In many cases these materials are 
making it feasible to carry out separations that were 
previously uneconomic. 

Some suppliers of the new flocculants will not talk 
about the chemical nature of their materials until the 
patent situation is resolved. However, at least two 
products are identified as processed natural guar gums 
that reportedly work in dosages as small as 0.005%. 

Liquid cyclones, which have recently surged to promi- 
nence, now are made in a wider range of sizes to classify 
solids from 5 to 100 microns. Design changes have 
overcome a tendency to erode badly. Operating vari- 
ables and their relationship to design are now fairly 
well enough understood; engineers can design installa- 
tions to get predictable results. 

The new flat-bed moving-tray filters of the Bird- 
Prayon, Eimco and Giorgini (Dort-Oliver) types dem- 
onstrated their prowess last year in phosphoric acid 
plants. They are especially effective for countercurrent 
washing without cutback or dilution of the filtrate. 

A major design change in plate-and-frame construc- 
tion was unveiled in the Eimco-Burwell filter. With 
frames mounted in diametrically opposed pairs on a 
common shaft, a clear one can be rotated into the press 
as a full one is removed. 

Trends to watch: Vacuum filters now being operated 
at higher speeds for higher output; shift toward use of 
fully plastic-protected steel for filter construction in 
preference to stainless steel; integration of separating 
units to give a better over-all job or one that couldn’t be 
done at all previously. 
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Pumps and Piping Make New Advances 


Canned-rotor pumps, plastic piping dominate the list 
of developments in liquid handling. 


Whether in movement or storage, handling of liquids 
is an ever-present problem in the process industries. 

After grappling for many years with shaft-sealing 
troubles on rotary pumps, chemical engineers now are 
finding one answer in the canned-rotor pump. First 
introduced about three years ago, this pump has all 
rotating elements, including the motor rotor, sealed 
within a pressure-tight housing. Its applications in 
pumping chemicals are growing rapidly. 

Another new pump of Swedish design employs a 
hydrodynamically balanced liquid-ring seal to eliminate 
close running clearances and resultant wear. 

A new solids-handling pump with a recessed impeller 
and chamber-type casing is pumping a range of mate- 
rials from whole fruit (cherries) to cement slurries and 
raw sewage without choking or degradation of the solids. 

Engineers in the petroleum industry are making news 
with plastic piping. In the Williston Basin oil field 
nearly 10 miles of 3-in. cellulose acetate-butyrate pipe- 
line is transferring crude oil from well to loading point. 
At Heidelberg, Miss., a 12-mile network of 2 and 6-in. 
pipe (resin-rubber blend) was recently laid to carry salt 
water from oil wells to the disposal point. High-pres- 
sure steel pipelines with field-installed, thin-wall plastic 
liners are now undergoing field tests in the continuing 
fight against corrosion. 

For in-plant use unplasticized polyvinyl chloride pipe 
with standard IPS Schedule 40 and 80 dimensions is 
undergoing plant trials with evidence, shown by in- 
creased demand, that it’s catching on. A shortage of 
suitable fittings can be expected to dwindle as recently 
introduced injection-molded, unplasticized PVC fittings 
overcome a handicap that has hampered acceptance of 
PVC piping systems. 

Other significant trends: Greater use of vapor-conserv- 
ing storage tanks for volatile liquids; increasing use of 
inland waterways for transporting chemical products; 
use of laminated plastic tank trucks for road haulage of 
chemicals. Big news in chemical shipping circles last 
year was the inauguration of deepwater bulk liquid 
chemical shipping in a specially built 5-million-gal. 
chemical tanker. 


Brisk Trade in Pollution-Control Schemes 


Oxidation processes, both biological and chemical, 
share the industrial waste disposal spotlight. 


The chemical engineer’s biggest headache in dealing 
with fluids is not, however, as simple as transport and 
storage; it’s the safe and adequate disposal of wastes. 

There now seems to be a better understanding be- 
tween regulatory people and men from industry, greater 
tendency to base both legislative and technical measures 
for pollution control on fact rather than guesswork. In- 
dustry’s engineers realize they must learn much more 
about the measurement and mechanism of pollution if 
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they are to deal with problems quickly and effectively. 
And legislators are beginning to agree that pollution 
contro] does not—and cannot—entail complete elimina- 
tion of wastes; it can be expected only to dispose of 
wastes in such a way as to avoid air and stream con- 
tamination harmful to the public. 

But while fundamental research goes on, the chem- 
ical engineer must handle with available technology cur- 
rent problems as they come along. A strong trend in 
that technology is the increasing use of biological oxida- 
tion of liquid organic wastes—based on the ability of 
bacterial cultures to break down organic compounds by 
oxidation. Phenol, formaldehyde, acetic acid are some 
of the chemicals being well handled by this technique. 

Many waste gases, and liquids which can be vapo- 
rized cheaply, are disposed of now by catalytic oxidation. 
High degrees of cleanup are obtained with tail gases 
from phthalic anhydride manufacture and catalytic 
cracking of petroleum, solvent vapors in metal-decorat- 
ing industry and fumes from varnish cooking. 

Still in the proving stage is the Zimmermann wet- 
combustion process, which oxidizes organic wastes with 
air under pressure high enough to maintain liquid con- 
ditions. Sulfite pulp waste liquor is getting this treat- 
ment with good results so far. Actually the Zimmer- 
mann technique has a very wide potential, provided the 
cost of high-pressure equipment—800 psi. and more— 
can be justified. 

One of the most widespread and persistent air-pollu- 
tion control problems facing the chemical engineer is 
economic removal of SO, and SO, from smelter, acid 
plant and refinery gases. The Cominco process—utiliz- 
ing a two-stage, ammonium sulfite-bisulfite scrubber 
setup—looks like one of the better solutions. 


New Tools Command Engineer’s Attention 


Tricks of the trade cut engineering costs, stretch 
manpower, solve toughest operating problems. 


The chemical engineer who doesn’t design his new 
plant with three-dimensional models, calculate optimum 
operating conditions with high-speed computers or con- 
trol product quality with statistics is practically as out- 
of-date as yesterday’s newspaper. 

The scale-model trend has become almost irresistible. 
Most recent idea to come to light is a combination of 
photography and scale models. Introduced by Parco 
Co., the technique involves taking photographs of the 
finished model and placing dimensions, along with other 
engineering data, on the print, thereby eliminating the 
conventional tracing and blueprint. 

Growing use of electronic “brains” to solve engineer- 
ing problems is putting a premium on human brains— 
the only kind that can issue proper instructions to the 
computers. For example, Socony-Vacuum, in order to 


get the most mileage from its new computer at Pauls-. 


boro, had to put its engineers to work reducing the 
operations at its complex refinery to 100 equations—a 
mathematical model, as it were. These equations, 
punched into cards, are fed to the machine for storing 
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in its “memory” until called for in a specific problem. 

Statistics is one field of science which the chemical 
engineer has, until recently, neglected. The current in- 
terest in this subject is evidenced by his interest in the 
numerous books, articles, technical meetings and uni- 
versity courses dealing with various aspects of statistics, 
such as quality control, sampling methods, design of 
experiments and correlation of data. 

Still pretty much an enigma to most chemical en- 
gineers is the problem-solving technique known as op- 
erations research, a coordination of mathematics, statis- 
tics, engineering, economics and psychology. Although 
the chemical industry isn’t exactly rushing out to hire 
operations research men, there’s an undercurrent of in? 
terest which may erupt into a full-blown trend. 

Like we said before, the chemical engineer was a busy 
man last year. And from what we’ve seen and heard so 
far, he’ll bring forth just as many new and exciting de- 
velopments in 1955. 


What is the business outlook for 


the chemical process industries this 
Ve RAL SS 


year? 
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After a Slump, 


HE BUSINESS recession that began two summers ago 
Thept most chemical process industries from holding 
to their usual growth rate during the greater part of 
last year. But the recovery that took hold in the final 
months of 1954 promises to make the interruption a 
brief one. 

Value of output in the chemical process industries 
totaled about $56 billion in 1954, off slightly from 
the 1953 record figure. Production this year should 
reach $59.5 billion, a new record. 

Demand for chemicals dipped considerably more 
than output last year, largely as a result of inventory 
cutting by industries using large volumes of chemicals. 
The chemical consumption index (below) dropped 
from 275 in 1953 (1935 = 100) to 265 in 1954. But 
prospects are brighter this year and the index should 
bounce back to about 278. 

Prices, unlike supply and demand, did- show a slight 
rise last year. The Bureau of Labor Statistics’ chemical 
price index rose from 105.7 for 1953 (1947-1949 = 100) 
to 107.0 last year. And prices most likely will keep ris- 
ing in 1955—to an index of just over 108. 





Nearly All Have a Bright Future 


The general business outlook for 1955, as seen by 
McGraw-Hill’s Economics Dept., is moderate recovery 
over 1954 levels, and in most respects, very close to 
the boom levels of 1953. Last fall’s business pickup 
looks plenty strong enough to carry well into 1955. 

Gross National Product—value of all goods and serv- 
ices produced—will be about $365 billion in 1955, a 
rise of $8 billion over last year, though still not up to 
the peak rate of $370 billion reached during the second 
quarter of 1953. 

Industrial production, as measured by the Federal 
Reserve Board Index, is expected to average about 130 
for the year 1955 (1947-1949 = 100). Between summer 
of 1953 and March 1954 this index dropped 10%— 
from 137 to 123. The average for all of 1954 was only 
125, despite the year-end business recovery. 





CE’s Chemical Consumption Index(1935 = 100). 
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Supply and Demand Head for Boom 


Nonmanufacturing industries should do a little bet- 
ter. Construction, for example, will show a 7% rise 
in dollar value put in place, according to the Depart- 
ments of Commerce and Labor. Consumer spending 
on services and nondurable goods will set new records, 
though spending on durables probably won’t change 
much from last year’s level. 


Chemical Users Call the Play 


Being essentially a producer of intermediate prod- 
ucts, the chemical industry proper is keyed closely to 
production of other industries. So let’s take a look at 
how activity shapes up for some of these chemical 
customers this year: 

Pulp and paper, generally steady in 1954, looks for- 
ward to continued high demand. Total production is 
expected to reach an all-time high—over 27 million 
tons. Economic utilization of raw materials is being 
resolved by a gradual swing to hardwoods wherever 
location permits. The biggest sales increase in the 
industry will be in paperboard, which experienced a 
definite upswing toward the end of last year. News- 
print production in the U.S. rose nearly 10% in 1954, 
indicating that imports may soon tend to level off. 
Most optimistic outlook has been voiced by Roy K. 
Ferguson, president of St. Regis Paper, who predicts 
a 10-12% boost in over-all paper sales this year. 

In rubber, replacement tires are the biggest factor; 
demand should go up 4%. And with at least as many 
cars and trucks slated for production in 1955 as in 
1954, there shouldn’t be any drop-off in original tire 
sales. Movement of rubber companies into the chem- 
ical business should also help boost their total sales. 

Textiles, after a really severe slump, appear to be 
heading into one of their better years—which, in turn, 
should benefit the skidding dyestuffs industry. Textile 
output in 1954 was considerably below the 1947-1949 
average. But it ought to be up about 6% in 1955, 
with most of the increase coming in cotton and syn- 
thetics. Production of woolen goods, though, is ex- 
pected to fall still further. (See also p. 256.) 

Production of most nonferrous metals should be up 
in 1955. Last year aluminum output hit an. all-time 
high, though production records of copper, lead and 
especially zinc weren’t so sensational, and magnesium 
output was way down. But higher industrial activity 
generally should help. There’s a peculiar situation in 
titanium: The long-range demand picture is extremely 
happy, but now there’s a temporary oversupply and 
prices were cut twice last year. 

Companies making glass, clay and stone products 
are headed for another boom year because of heavy 
demand from the construction industry. Substantial 
increases are expected in homebuilding, commercial, 
institutional and highway construction. Only indus- 
trial building, among the majors, is expected to drop. 


Estimated demand for petroleum products (domestic 
and exports) indicates about a 4% jump over 1954, 
which is considerably better than last year’s rise. Higher 
industrial output will mean greater demand for indus- 
trial fuels. More truck tonnage will mean more motor 
fuel. And large numbers of housing unit completions 
will mean additional demand for home heating fuels. 
Exports will be the only big sufferers—down 16-20%. 

Agriculture is one of the few important segments 
of the economy that’s likely to experience a worse year 
in 1955 than in 1954. Total farm income is expected 
to drop more than the average of prices that farmers 
pay. But lower farmer purchasing power will probably 
hit farm equipment makers harder than producers of 
agricultural chemicals. The very fact that prices are 
low will increase the farmers’ interest in using fertilizers 
and pesticides to produce more per acre and thus 
maintain his income level. Total plant nutrient out- 
put should go up 5%. Pesticide production for 
domestic use will probably drop only slightly below 
last year’s 320 million 1b. (excluding sulfur), with only 
benzene hexachloride suffering significantly. 

Plastics, which better than held their own last year, 
are expected to hit record production and consumption 
rates in 1955—possibly as much as a 10% boost in sales. 
And most spectacular again will be polyethylene. Con- 
sumption of this newcomer last year was about 200 
million Ib.—up 35%; it should hit close to 300 million 
Ib. in 1955. Nevertheless, there'll be some excess 
capacity for awhile, since new plants scheduled for 
completion this year will bring capacity to nearly 550 
million Ib. a year. Vinyl chloride, too, through growing 
fast, is in a serious over-capacity situation. 


Chemicals Will Carry the Ball 


To supply all these growing outlets (and many more), 
total chemical production is expected to rise about 5% 
in 1955. No serious shortages are in view. Here’s how 
a few commodities stand: 

Sulfur production was up about 350,000 tons in 
1954, the vast bulk of which was made by the Frasch 


process. Sulfuric acid experienced similar growth. 
Production of nitric acid rose to an estimated 1.92 
million tons—up 8%—and phosphoric acid output was 
2.9 million tons, a 9% rise. All these are in good 
supply-demand balance. 

Caustic soda is still glutting the Gulf Coast, but 
shipments by tanker to the East Coast may help. One 
relief step being taken by Dow at Freeport, Tex., is to 
carbonate excess cell liquor (10% caustic) directly to 
soda ash. 

Finally, as expected, petrochemicals had another 
boom year and expect a still better one in 1955. Total 
production in 1954 (using the most common broad 
definition of the word) was about 27 billion lb. This 
should rise to about 32 biltion Ib. this vear. 
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CHEMICAL PROCESS INDUSTRIES 
Capacity Index  1939=100 


Chemical Process Industries 





Capacity and 


-perpaee process industries expect to keep capacity 
and capital spending at a high level over the next 
several years. 
That’s how it looks from recent preliminary surveys 
made by McGraw-Hill’s Dept. of Economics. 
Here is a quick summary of the results: 
¢ Chemical process industries will invest almost as 
much in new plants and equipment during 1955 as in 
1954. Preliminary plans indicate a drop of 2%. Total 
capital spending will run about $3 billion for the group 
made up of chemicals, paper, rubber, petroleum refining 
and ceramics. And advance plans indicate a higher level 
of spending in 1956 and ’57. 
¢ Over the 1954-1957 period, the survey shows 
we can expect an 11% increase in productive capacity 
in the chemical process industries. Capacity in 1954 
was 5% greater than in 1953. 


Chemicals Lead the Expansion 


Chemicals, as a group, topped the process industries 


"in percentage capacity increase for the 1953-’54 period. 


1954 Capacity Index Increas 
(1939 is 100) 1953-1954 
Chemicals. . . . 421 % 
Paper..... 437 
Rubber.... 265 
Petroleum refining... . . 216 
Stone, clay, glass... . ; : 212 
All manufacturing : 227 


And this also holds true for the future. The chemical 
process industries plan to have a capacity index of 374 
by 1957—it now stands at 337. But chemicals will be 
the largest contributor: 


1957 Capacity Increase 
Planned 1954-1957 
Chemicals. . . . PSH aa 514 
472 
7a 286 
Petroleum refining................ 225 
Stone, clay, glass. eae 218 
All manufacturing......... 1 pak 247 
The defense program has stimulated much of the 
present expansion—which has centered itself around 
basic materials; particularly basic chemicals. Now this 
phase of our expansion program is about complete— 
except for ammonia. 
The nitrogen expansion goal of a grand annual total 
of 2.93 million tons by Jan. 1, 1955 has been over- 
. ay . 
subscribed. By the middle of this year we should have 
a total capacity of 3.12 million tons; all but 265,000 
tons of this will come from synthetic ammonia. By 
1957, we will have in excess of 3.5 million tons of 
capacity. This data are from the Dept. of Commerce. 
Phenomenal is the word for the growth of new 
ammonia plants since 1950. During 1950-1954, fifteen 
new ammonia plants were completed. This year at least 
four new plants will come on stream. 





Spending—Reaching for New Heights 


The story is quite different for sulfur and sulfuric 
acid. Sulfur expansion goal of 7.7 million tons will 
probably be reached by 1956. 


For sulfuric acid, we should meet the goal total of : 


17.5 million tons during 1955. Currently our produc- 
tion capacity is enough to meet normal demands. 

For other basic chemicals, the same story holds true: 
capacity in 1955 sufficient to meet normal demands. 
Chemical -companies can now tum out 135 million 
pounds of aniline, 375 million gallons of benzene, 623.6 
million pounds of phenol, 1,210 million pounds of 
styrene, 185 million gallons of toluene, 367.7 million 
pounds of phthalic anhydride. 

Another large expansion in capacity has taken place 
in the calcium carbide and acetylene industry. At the 
end of 1954, this country reached an all-time high for 
calcium carbide capacity—1.23 million tons. ' This 
represents a 90% increase since 1950 and is enough 
to meet demand. Acetylene capacity is now in excess 
of 6,000 million cu. ft. 

Without question, much of the expansion that will 
take place in chemicals in the next three years will not 
be in basic chemicals, except for ammonia. New 


products will be in the spotlight. Plants for nitro- 
paraffins, firea, nitrophosphates, phenol from cumene, 


polyethylene, acetylene, ethylene derivatives, will all 
start operation in 1954-57. 


More Capacity for New Chemicals 


Hercules Powder will bring a 26 million pounds per 
year phenol from cumene plant into production early 
this year, at Gibbstown, N. J. A 12 million pound di- 
methyl terephthalate plant will soon be completed at 
Burlington, N. J. 

A $40 million ethylene derivatives plant will be com- 
pleted in 1956 by Union Carbide at Torrance, Calif., 
while the Linde division will complete a $14 million 
silicone plant at Long Beach, W. Va. 

Monsanto comes on stream with a 66 million pound 
polyethtylene plant in 1955. It’s located at Texas City. 
Also in 1955, Allied Chemical will complete a 20 
million pound nylon plant at Hopewell, Va. 

DuPont will be active in the next several years, 
with a $15 million neoprene plant scheduled for 
completion in 1956 at Montague, Mich. And Com- 
mercial Solvents will complete a $5 million nitro- 
paraffins plant at Sterling, La., in late 1955. For paper, 
petroleum refining, rubber and ceramics, the indica- 
tions are that expansion will continue but at a deceler- 
ated pace. 


How About Capital Spending? 


The McGraw-Hill survey on capital spending shows 
some encouraging signs. The chemical process indus- 
tries spent $3,162 million in 1953 for new plants and 
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equipment—a high water mark. Since then there’s been 
a gradual decline—in 1954 it was $3,011 million, and 
the plans are for $2,943 million in 1955. The decline, 
however, promises to halt in ’56 and 57. Rubber and 
ceramics may have further declines, but the process 
group as a whole is expected to rise. 

Preliminary 1956 investment plans look like this: 


Percent of Companies A ing 
Up! Down! About Same! 
29 25 46 
37 20 43 
48 24 28 
9 55 36 
Stone, clay, glass........ > 9 22 69 
All manufacturing 21 22 57 
1 Compared to 1955 





Where Is the Money Coming From? 


Increasing depreciation charges is one reason why 
there is not likely to be much in the way of outside 
financing by the chemical process industries for any 
expansion. At least for the immediate future. The 
industry is expected to pay for new plants out of 
internal funds, instead of depending on outside capital. 

This planning of capital expenditures several years 
ahead is becoming increasingly popular, as shown by 
McGraw-Hill’s survey. Companies were asked how far 
ahead they planned their capital spending. 

Of the chemical companies responding 69% said 
they planned more than two years ahead, 42% more 
than three years, and 15% more than five years ahead. 

In the petroleum industry, 79% said they plan more 
than two years ahead, 43% more than three years, 
and 21% more than five years ahead. 


New Tax Law—New Influence 


Capital spending will certainly be influenced by the 
liberalized depreciation provision in the new tax law. 
Under the new double declining method (see Chem. 
Eng. Dec. 1954, p. 171) a company can recover two- 
thirds of the investment in plants and equipment during 
the first half of the useful life. And under the sum-of- 
the-years-digits methods, three-fourths of the investment 
can be recovered in the first half of the useful life. 

Last spring, before the new provision was adopted, 
the companies in the McGraw-Hill survey were asked 
what they would do if allowances were liberalized. 

In the chemical industry, 32% indicated they would 
increase capital spending, 37% said they would merely 
tely less on outside funds, and 42% said they would 
use the faster recovery of cash to reduce debt. 

In petroleum, 57% of the companies said they would 
raise investments in new plants and equipment if 
depreciation allowances were liberalized. None reported 
they would reduce outstanding debt. And the remaining 
43% said they would rely less on outside funds. 
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Setting the Pace .. . 


From the usual melee along the 


(la 
Sew" 


Potomac, chemicals engineers can ex- 


pect new and vital legislation as 


Washington Aims 
For Prosperity 


diieaia engineers can expect to be directly, and 
indirectly, affected by this year’s Washington happen- 
ings. 

Switching to a Democratic Congress will not have too 
great an effect on the general business climate—but this 
year’s fuedin’ and fussin’ on Capitol Hill will likely re- 
sult in new and revised legislation in which the chemical 
industry, and the chemical engineer, has a vital stake. 

The already crowded congressional calendar holds 
bills on trade and tariffs, taxes (both yours and your 
company’s) trusts, military draft and reserve, loyalty- 
security checks, patents, pollution control, chemical 
food additives and labor. ~ 

Some of these are “must” bills, almost certain to 
pass, others will wait a year or so. All bear on the 
chemical engineer and his job. . 


Trade Bills Start Things Boiling 


Today’s Washington picture differs a good deal from 
that of a year ago. Then, the shift from a war-actuated 
to a cold-peace-geared economy excited recession fears, 
and legislative measures to sustain prosperity were 
stressed. According to most seers, 1955 shapes up as one 
of the most prosperous years in our history. And, with 
domestic problems less pressing, the foreign trade jum- 
ble is again crowding into the picture. 

Competition in both overseas and home markets has 
been stiffening as our World War II allies and enemies 
have regained their industrial footing. This is causing 
some concern in many phases of the chemical industry. 

But trade is as much a political as an economic prob- 


lem. And congressional chairs were hardly warm before 
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President Eisenhower bluntly laid the international rela- 
tions aspects of the problem before the lawmakers. In a 
special message he called for a three year trade agree- 
ments act, customs simplification, increased U.S. invest- 
ments abroad, tax concessions to foreign investors and 
ratification of the General Agreement on Tariffs and 
Trade (GATT). All aim to spur trade and strengthen 
the free world. 

Heading the calendar is the reciprocal trade agree- 
ments bill, which will give the President power to cut 
tariff levels by 5% each year over a three year span. 
Protectionists in both parties will oppose it mightily, 
but in the end the President will probably get just 
about what he asks. 

The proposal to simplify customs assessments has al- 
ready been opposed by the chemical industry. This 
measure substitutes the readily-known export value of 
imports for the hard-to-determine “foreign value” in cal- 
culating duties. While this has little direct effect on 
tariff levels, industry leaders fear that any tampering 
with the present system of leveling duties will make 
dumping easier. But the Democratic Congress is al- 
most certain to pass this measure. 

A like fate is probably in store for a bill to take a 
smaller tax bite from U.S. investments abroad. This 
will be relied on to stimulate such investment. On the 
other hand, a proposal to extend tax concessions to for- 
eign investors in U.S. enterprises is likely to get lost in 
the congressional shuffle. 

Hottest fight will come over ratification of GATT. 
GATT consists of a set of rules governing world trade; 
it concerns nearly every area of trade and tariffs. In 
Congress it runs headlong into the same fight that 


March 1955—CuHEMICAL ENGINEERING 





| 





will rage over the extension of the reciprocal trade 


agreements bill. 
Keystone of the administration’s trade program, 


GATT satification has been marked a “must” bill. 
Whether it will pass or not, though, is a toss-up. 

The administration will also liberalize present “Buy 
American” rules governing bidding on government con- 
tracts in favor of foreign bidders. And it may also seek 
a review and overhauling of ’54’s anti-dumping laws. 

With overseas competition at a high pitch and politi- 
cal considerations making foreign competition rougher 
at home, research, engineering and production teams 
will be increasingly relied on to produce more and bet- 
ter products more economically. 


Holding the Tax Line 


Chemical companies have long been esteemed for 
plowing earnings into research and expansion programs 
to insure company growth. And none know better how 
a heavy tax load slices into earnings. All looked to 1955 
for sweeping tax reforms. 


They'll be disappointed. 
The present Congress, the 84th, will probably extend 


the top rate on corporate income at the current 52%. 
A reduction is due to take effect in April, but, barring 
an unexpected drop in business before then, the present 
law will be extended another year. 

Excise taxes on autos, gasoline, alcoholic beverages 
and tobacco are also due for an April paring. This will 
stir a fight, but until the budget’s more nearly in bal- 
ance the odds are that the tax line will be held. 

Many other tax bills, including some on _ personal 
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taxes, will be introduced, but few cuts will be voted. 
In ’56, an election year, these will stand a better chance. 


Trust Bustin’ Comes Into Focus 


In the past year, the administration’s “new line” on 
antitrust actions has been more sharply defined. This 
year Attorney General Brownell says his department 
will emphasize antitrust in its legislative program. 

Basis of the new program is a forthcoming report 
from a special committee of experts which has been 
poking into present laws, enforcement policies and court 
decisions for over a year. It is expected to propose: 

¢ Continuing unions’ exemption from anti-trust. 

¢ Repealing present “fair trade” laws which allow 
manufacturers a measure of price fixing. 

e Amending the Robinson-Patman Anti-Price-Dis- 
crimination Act in a number of provisions. 

Some of these proposals—especially the latter two— 
will get a rough handling in a Democratic Congress. 
Whatever Brownell comes up with, a full scale con- 
gressional review of antitrust is likely. 

Relatively little new developed in antitrust in 1954. 
But there was no slowdown in enforcement. The Re- 
publican team filed 35 new cases and closed up 54— 
including 12 of those cases filed in the year. Government 
trust busters lost some of the biggest cases ever in 1954— 
all were filed under the Democrats. (One of these—the 
much noted Du Pont-General Motors case—has been 
appealed to the Supreme Coust.) They also won a few 
big ones, some by encouraging settlement before actually 
filing—a major point on which the “new line” is hung. 

Another peg for Brownell’s line is concentrating on 
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so-called “hard core” violations and steering clear of 
novel theories and doctrines. 


Opportunities Ride With Nucleonics 


Chemical engineers and the chemical industry will 
find a’ real challenge ahead in the development of nucle- 
onics, both at home and abroad, under the Eisenhower 
“Atoms for Peace” program. 

The government is allowing rapid depreciation of 
nuclear reactor equipment, and it has already put a price 
tag on reactor “fuel.” 

A stumbling block in industry’s path is the drive 
by Democrats to hike the period of compulsory licens- 
ing of patents from five to ten years. 


Patent Office Gets a Hand 


Patents Commissioner Watson had a new arrow in 
his quiver when he went to Congress hunting for more 
money this year. A distinguished committee, headed by 
Dr. Vannevar Bush, encouraged more study of mech- 
anization of patent classification and searching, patent 
reprinting and categorizing of patent reference and 
cross-reference lists. 

Watson will aim for an appropriation increased by 
just about what newly-asked-for higher fees would bring 
into the coffers. With such money for the next few 
years, the office would be able*to hire new examiners, 
update its classification system and shorten the average 
time it takes to get a patent—now nearly four years. 


Tighter Check for Pollution 


Chemical engineers will be directly affected by pro- 
posed new federal laws touching on industrial air and 
water pollution. One possibility is a law allowing 
100% tax writeoffs over five years on the expense of 
installing abatement equipment. Chances here are that 
air pollution control devices, and water treatment items 
both will be included 

Rapid depreciation of abatement equipment doesn’t 
enjoy much Treasury Dept. support. And it might 
be difficult to write an acceptable law. Other proposals 
include encouraging further research efforts and spur- 
ring local action. 


Pesticide Tolerances Due 


Food and Drug Administration leaders will affect the 
chemical industry this year by setting new pesticide 
tolerances—limits on the amounts remaining on foods. 

FDA has set up the rules under which it will adminis- 
ter last year’s pesticide amendment to the food and 
drug laws. FDA Commissioner Larrick feels that the 
showing his agency can make here will prove that a 
pesticide-type of regulation could easily be used in con- 
trolling introduction of food additives. 

On additives, there’s some chance for 1955 legislation. 
Odds are better, though, that this year’s congressional 
fussin’ will lead to next year’s laws. 
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Loyalty, Security Review Coming 


Government policy makers are taking a new look at 
the federal security program. Their conclusions will 
have a significant effect on a goodly number of chemical 
engineers. 

Nowadays, either having a clearance or being able to 
get one is a good deal more important than ever before. 
For some jobs, and in some companies, it’s just as im- 
portant as having a degree or comparable training. 

On the other side of the coin, many companies are 
finding it easier to hire scientists and engineers now 
working for federal agencies. These men are available 
because they feel that the chance—however remote— 
of future security trouble outweighs the advantages of 
the Civil Service System. 

All feel that a revamping of the loyalty-security sys- 
tem is needed but they profess to hold little hope that 
the examiners will admit the system’s shortcomings. 


New Deal for Soldier-Engineers 


There may be a new and better shake ahead for 
trained engineers taken into the armed services—with a 
thought to making military careers more desirable. 

Pentagon officials have been considering a plan to 
give those with specialized training the same “breaks” 
given doctors. Under this plan, engineers in college 
ROTC programs would no longer be commissioned 
second lieutenants upon graduation—instead they would 
come in as first lieutenants and their promotions would 
be from special rosters. If it passes, it’s hoped that 
military careers can be made competitive, money- and 
security-wise, with positions in private industry. 

Meanwhile, fate of the proposed new military 
service program becomes difficult to predict. It’s pretty 
sure, though, that draft calls—numberwise—will stay 
way down until legislators make up their minds whether 
to simply extend the draft, as is, or adopt some form of 
the President’s new program (featuring UMT and a 
selectively recallable reserve). 


Check These Developments, Too 


A few other fields, ordinarily news makers, are ex- 
pected to be relatively quiet—at least in Washington—in 
"55. Here’s a rundown: 

¢ Research—Federal spending for research and de- 
velopment is likely to stay around $2 billion-per-year. 

e Labor—More Taft-Hartley talk—few, if any, 
changes. Democrats in Congress will put the National 
Labor Relations Board, its organization and its decisions, 
under scrutiny. The White House will continue with 
its present hands-off policy in labor disputes. Minimum 
wage will be raised and its coverage extended. 

¢ Business Helps—Sharper definitions of industry 
classifications will be attempted by the Dept. of Com- 
merce. First censuses of manufacturers, business and 
mining since 1947 are scheduled. Also, the department 
will begin turning out its studies of chemical production 
and consumption by end-use on a regular basis. 
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W.L. BADGER is well-known both as an author 
and as a consulting engineer. His contacts with 
the salt industry span three decades, and he has 
engineered evaporator and other installations 
around the globe. Co-author F. C. STANDI- 
FORD works with Dr. Badger in his consulting 
practice.: He specializes in the evaporation of 
electrolytic caustics and salt manufacturing. 
In this, the first of two articles, these authori- 
ties highlight the salt industry’s engineering 


advances. 


Salt makers throttle costs with a steady flow of improvements in equip- 
ment, operating methods and processes. Here’s a fresh look at the . . . 


Engineering in Salt Manufacture 


W. L. BADGER and F. C. STANDIFORD 


Greater steam economy and in- 
creased use of power are the main fea- 
tures which set today’s salt plant apart 
from its predecessor. 

Since 1921, when the senior author 
first detailed the artificial evaporation 
of salt," many engineering advances 
have been made. Changes in equip- 
ment and operating methods have ac- 
companied the replacement of manual 
labor with mechanical power. 


More Power, Lower Costs 


An important fact in the salt indus- 
try is that the evaporators will almost 
invariably take more steam than can 
be produced as exhaust from the 
power units. This delayed moderniza- 
tion of salt power plants for a long 
time. 

In 1921, the average salt plant gen- 
erated its steam at 125 to 150 psig. 
This may have been used to 

e Drive a Corliss engine, which in 
turn drove a generator that distributed 
electrical power to a few points. 

e Drive a Corliss engine, which 
drove a main shaft from which power 
was taken off by belt and rope drives 
at the various points of used. 

e Drive small reciprocating en- 
gines placed wherever power was 
needed. The steam was piped directly 
from the boiler to the individual 
engines. 

At present, steam is raised to up to 
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600 psig. in modern, stoker-fired 
boilers. Passing this high-pressure 
steam through a turbogenerator gen- 
erates all the power used in the plant 
as electricity. Exhaust steam from this 
system, plus makeup high-pressure 
steam is used in the evaporators and 
grainers. 


Grainers Nearly Unchanged 


The grainer process for refining salt 
has been described several times.” * * 
A grainer is a flat open pan, 15 to 20 
ft. wide, 150 to 200 ft. long and about 
2 ft. deep. Steam coils are submerged 
in the pan, and a system of recipro- 
cating rakes is at the bottom, beneath 
the coils. 

Brine in the grainer is kept at a tem- 
perature just below its atmospheric 
boiling point so that the salt crystals 
form by slow surface evaporation. This 
gives very fragile but coarse crystals 
which grow on the surface for a time, 
sink to the bottom and are ultimately 
raked out over a drain board on the 
end of the grainer. 

Grainer construction today is prac- 
tically the same as in the ’20’s. How- 
ever, today’s grainers are practically 
always made of steel, whereas in 1920 
some were made of wood or concrete. 

As in 1920, brine for today’s 
grainers is rarely purified: But today 
the composition of the brine in the 
grainer is carefully watched and a 


sufficient discard made to keep the 
concentration of calcium and magne- 
sium chloride from rising too high. 


Salt Handling Improved 


Salt handling methods have also 
improved over the years. In 1920, salt 
left the grainer with a mother liquor, 
whose purity might have been low, 
adhering to it. It was neither washed 
nor dried, merely dumped on the 
warehouse floor to drain for 30 days or 
so, then packed. 

Today the salt leaves the grainer in 
one of three ways: slurried with purer 
brine and pumped;* suspended in an 
elutriation apparatus, in which it is 
washed by an upward current of brine; 
or on a belt conveyor. The salt is al- 
ways filtered, usually on a top feed, 
continuous rotary filter with provision 
for drying the salt on the filter. 


Preserving the Grain Structure 


The factor that has most affected 
the handling of grainer salt after it is 
made is the need to preserve its charac- 
teristic coarse grain structure. 

The old-fashioned rotary dryer 
broke up too large a percentage of the 
fragile crystals by its tumbling action. 
The top-feed filter has supplanted it 

*Pumping is not too successful, since 
the action of the pump usually breaks up 
the crystals more or less, and it is the 


coarser fractions of grainer salt that have 
the highest value. 
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because with it salt disturbance is held 
to a minimum. 

Nevertheless, it is not always possi- 
ble to dry salt satisfactorily on a top 
feed filter, and when the salt must be 
completely dried, newer dryer designs, 
such as the Wyssmont or Link Belt 
dryers, in which the salt is handled 
with the least possible tumbling and 
abrasion, are favored. 


Grainers on Sufferance 


Grainer salt is made today simply 
because the market demand for coarse 
salt with this particular structure is 
sufficient to make it necessary for the 
salt plant to operate grainers. Steam 
economy of the grainers is low, and 
the crystal produced is very fragile, so 
that getting the desired high-priced 
coarse fractions is quite a problem. 
Most salt plants would be glad indeed 
to get rid of grainers. 

The search for steam economy and 
greater purity has led to some of the 
modifications of the grainer process 





that will be described in the second 
paper. These are, however, either ex- 
perimental methods or methods that 
have not gone beyond the pilot plant 
stage at present. 

The Alberger system, which has 
been described several times, is still 
operated essentially as it was in 1921, 
and in one sense of the word the Al- 
berger is a modification of the grainer. 
The Alberger process produces a 
typical crystal, finer and more open 
in structure than the standard grainer, 
and it has an economy somewhat bet- 
ter than the grainer, bat not as good 
as a double effect evaporator. Con- 
sequently the Alberger process, though 
it is still operated by one company, 
will probably not be adopted in any 
other plants. 


Vacuum Pans Producing More 


Backbone of the salt industry today 
is the vacuum pan. 

A larger and larger percentage of the 
total salt produced is being made in 
multiple effect evaporators. The term 
“vacuum pan” is commonly used in 
the salt industry because salt was al- 
ways made in the beginning in open 
pans, and when the multiple effect 
evaporator was introduced it was 
looked on as a modification of the old 
open pan—simply run under a vacuum. 

In 1920 the salt evaporator was al- 
ways a vertical short-tube calandria 
evaporator of the standard type, 
usually with a propeller in the down- 
take. Salt was removed by prolonging 
the bottom cone into an elevator boot, 
and a bucket elevator carried the salt 
out of the bottom of the evaporator 
and discharged it into drainage bins 
(see drawing above). This was con- 
sidered excellent practice at the time, 
but is now completely obsolete. The 
salt elevator ran part of the time in 
brine and part of the time in air, and 
therefore corroded rapidly, not only 
wearing out the elevator but producing 
dirty salt. The elevator discharged a 
very sloppy mixture into the drainage 
bins, where it never drained com- 
pletely but left a very wet mass to be 
handled in the driers. ; 

As the need for greater and greater 
capacities increased, the bodies be- 
came so large that they became un- 
wieldy. This type of evaporator could 
not use tubes over 5 ft. long and 


these tubes had to be at least 24 in. 
in diameter because of the cleaning 
tools used. Consequently, an increase 
in capacity of the evaporator meant an 
increase in the diameter of the body 
until it got to be very large.* 


Forced Circulation Reduces Size 


Most of these old evaporators are 
still running. More recent ones, 
however, are of the vertical-tube, 
forced-circulation design with external 
heaters, as shown on p. 175. This 
depicts a relatively recent unit built 
by the Swenson Evaporator Company. 
It has many advantages over the old 
design, and these will be discussed in 
greater detail ip succeeding paragraphs; 
but one particular advantage is that 
the evaporator stays within reasonable 
bounds as to size. 

Body diameter is no longer dictated 
by the number of tubes it has to con- 
tain, but only by the velocity of the 
vapor leaving the salt solution, and 
therefore is much smaller than for- 
merly. The forced-circulation tube 
bundle may have as many square feet 
of heating surface as some of the older 
evaporators, but because of the type 
of construction it is very much smaller. 
It is possible to add more capacity by 
simply adding heaters to a given vapor 
body. 

A fair comparison of the two de- 
signs is the fact that one salt plant re- 
cently has installed a quintuple effect 
forced-circulation evaporator in the 
space formerly occupied by two effects 
of a quadruple effect of the old de- 
sign. The new evaporator has appre- 
ciably higher capacity than the old 
one. 


Swing From Cast Iron to Monel 


The old evaporator was always made 
of cast iron with copper tubes. The 
cast iron was moderately resistant to 


‘corrosion, but not entirely so, and 


some of these old evaporators today, 
after 20 or 30 years’ service, are get- 
ting dangerously thin. Today’s con- 
struction involves more resistant metals 
that result, not only in longer probable 
life of the equipment, but also in less 
contamination of the salt with metal 
impurities. 


* Some evaporators have been built as 
large as 30 ft. in diameter. 
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In the past this has not so much 
been a contamination by iron in the 
form of soluble iron, which resulted 
in red salt (although this was always 
the case), but the principal difficulty 
with the old pan was that the salt was 
full of black specks of iron oxide and 
graphite from the cast iron. Today’s 
metals eliminates both soluble con- 
tamination and contamination by 
specks. 

There has been considerable dis- 
cussion as to the relative merits of 
stainless steel and monel, the balance 
today being struck in favor of monel. 
The vapor heads are usually built of 
monel-clad sheets, and the heating 
elements have monel tubes and monel 
tube sheets. Internal piping in the 
evaporator is monel or, in the case of 
very large sections, fabricated from 
monel-clad steel. 

Monel metal is attacked by sulfur 
compounds, and most brines contain 
small amounts of H,S. This can be 
completely removed, however, by mak- 
ing the brine slightly acid, and then 
blowing with air in a packed tower. 
The new construction has an ad- 


vantage not entirely summed up in 
the previous sentences, but this will 
be discussed in a succeeding para- 
graph. 


Removing the Salt 


Today’s evaporator has the lower 
end of its cone bottom prolonged in 
an élutriation leg. The salt slurry is 
pumped from the bottom of the leg 
to a settling tank. By feeding part of 
the incoming brine into the bottom of 
the elutriation leg, it is possible to 
wash out the fine crystals, to wash 
back some of the soluble impurities, 
and to wash back fine calcium sulfate 
crystals. This means that the salt 
leaving the evaporator is suspended in 
a brine of definitely greater purity than 
that in which it was made. 

The evaporators are usually high 
enough so that the bottoms of the 
elutriation legs are under atmospheric 
pressure or greater, and therefore the 
withdrawal of the slurry is not difficult. 
Slurry from all effects is sent to a com- 
mon settling tank, which may or may 
not have an elutriation stream of 
fresh, purified brine. Overflow con- 
tains fine salt crystals and fine calcium 
sulfate crystals which are returned to 
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the evaporator with the feed. Under- 
flow goes to a top feed filter. 

The reason for returning the fine 
calcium sulfate crystals to the evapora- 
tor will be taken up later. 


Attaining High Salt Purity 


Salt is almost always made from 
brine saturated with calcium sulfate 
and containing appreciable amounts 
of calcium and magnesium chlorides. 
Few operators in this country find it 
possible to chemically purify the brine. 
The consumption of sodium carbonate 


to remove completely the calcium sul-° 


fate results in excessive costs. Conse- 
quently, practically all salt evaporators 
today run on unpurified brine. 

However, the calcium and magne- 
sium chloride content of the mother 
liquor is watched, and a sufficient 
bleed taken off the evaporator to hold 
this concentration of soluble impuri- 
ties at a desired level. This level is 
such that washing in the elutriation 
leg, washing in the setting tank, and 
washing on the top feed filter are 
enough to keep the calcium chloride 
and magnesium chloride content of 
the final salt within desired limits. 

It is possible by such methods to 
make the salt considerably purer than 
99.5% in day in and day out opera- 
tion. 


Eliminating Tube Scaling 


In 1921, the average evaporator 
often had to be boiled out daily or 
even twice a day to remove crusted 
salt and the tubes had to be drilled at 
least once a week to remove calcium 
sulfate scale. Today calcium sulfate 
scale is not a problem. 

The principal method by which 
scale has been prevented has been by 
carrying a rather considerable concen- 
tration of suspended calcium sulfate 
crystals in the brine in the evaporators. 
The purpose is to have so many ¢al- 
cium sulfate crystals present that all 
the calcium sulfate thrown out of solu- 
tion can grow on these crystals rather 
than growing on the tubes. It has been 
possible to operate for as long as one 
or two years without ever having to 
drill out a salt evaporator, even though 
it is running on unpurified brine. 

The above statement of the method 
is greatly over-simplified. Many fea- 























tures of the process are not well under- 
stood today, and each plant has its 
own specific variations of this method 
of operation. 

Since calcium sulfate scale no longer 
has to be drilled out, evaporator tubes 
do not have to be large enough to run 
a drill through them. This permits 
use of smaller tubes in the heating ele- 
ment of a forced-circulation evapora- 
tor, and the building of a much more 
compact heating element than was 
possible 30 years ago. 


Less Salting Means More Savings 


A second cause of interruptions in 
evaporator operation is salting. This 
is the growth of salt on the heating 
surfaces in the form of crusts, instead 
of on crystals freely suspended in the 
solution. The mechanism of salting 
and the factors that cause it are stil] 
unknown, but it is believed that higher 
velocities and heavier slurries of sait 
decrease the rate of salting. 

Old evaporators used to be boiled 
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out from every day to twice a week— 
in exceptional cases, twice a day. The 
operation of the old-style calandria 
evaporators today has been improved, 
but it still is necessary to boil out. 
With forced-circulation evaporators, 
however, the velocity through the 
tubes is such that salting practically 
never takes place in the tubes, and, 
therefore, boilouts are rare. 


Combing Is a New Problem 


A new problem is combing—the 
growth of salt on the walls of the 
evaporator body. Combing comes 
from brine splashes or spray. 

It was not a real problem in 1921 
because the evaporators were usually 
not run long enough to allow an ap- 
preciable amount to accumulate. 
However, in a week’s run combing can 
grow thick enough to become actually 
dangerous. A large piece falling from 
the top of the evaporator can crack a 
tube sheet, a section of the bottom 
cone, or blend a propeller blade. Men 
have narrowly escaped serious injury 
from falling combing on entering a 
evaporator after a long run. 

Combing is not particularly serious 
as long as it stays put on the evaporator 
walls. Most of the trouble comes when 
pieces of combing fall into the brine. 
These pieces plug slurry outlets and, 
in a forced-circulation evaporator, are 
plastered against the inlet ends of the 
tubes by the circulating pump. This 
stops circulation in the tubes so ob- 
structed and they rapidly fill with salt. 


Wall Surface Holds the Answer 


It follows, then, that evaporator 
walls should either be so smooth that 
combing can’t start to form or so rough 
that all combing is held in place. The 
gradual development of longer and 
longer boilout cycles has been accom- 
plished primarily in plants having old 
cast iron evaporators. The corroded 
surfaces of these old evaporators held 
the combing in place so well that it 
did not affect operation. 

Most of the combing difficulties en- 
countered recently have been with new 
evaporators. One such plant having 
calandria type evaporators with propel- 
lers can run only 12 hours before 
pieces of combing in the slury outlets 
cause so much trouble that the evapo- 
rator must be boiled out. Another 
plant using a forced-circulation evapo- 
rator with cast iron bodies had to be 
parboiled every day to clean out tubes 
plugged by pieces of combing. This 
evaporator was finally lined with wire 
mesh to hold the combing in place on 
the walls. 

In another case, the performance of 
a forced-circulation heater attached to 
an old cast iron body was excellent, 
but a practically identical heater at- 
tached to a new monel body gave con- 
siderable difficulty when first tried. 
However, the monel walls soon became 
polished by action of the salt crystals 
in the brine, and the suction line to 
the circulating pump was altered to 
keep most of the loose combing out 
of the circulating system, so that the 
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combing troubles were soon elim- 
inated. 


Cleaning Evaporators by Boilouts 


While the term “boilout” is com- 
monly used for cleaning salt evapo- 
rators, it is very seldom that the 
evaporators are actually boiled out. 
Usual practice is to fill the evaporator 
with cold water and circulate until the 
combing dissolves. The brine in the 
evaporator bodies is usually saved in 
tanks and stirred with compressed air 
before returning to the bodies. This 
permits saving the calcium sulfate seed 
crystals necessary for the prevention of 
scale. 

Some salt evaporators, especially 
forced-circulation machines, are cleaned 
by a simple parboil. The brine feed is 
shut off, the level allowed to drop, and 
the bodies are then rapidly filled with 
water. As soon as this water has evapo- 
rated and the level has returned to 
normal, brine feed is resumed. Steam 
flow and circulation are never stopped 
during a parboil and this permits much 
more rapid cleaning. However, these 
parboils make it hard to. control cal- 
cium sulfate seed crystal concentra- 
tions and hence are not often used 
where scale is likely to be encountered. 

Recent information indicates that 
forced circulation evaporators can run 
for indefinite lengths of time without 
requiring a boilout. This is a note- 
worthy accomplishment since, by 
eliminating the biggest cause of down- 
time, it greatly reduces costs. It is 
not possible for anyone outside of the 
salt industry to realize what a very 
radical and remarkable achievement 
this is. 


Improving Evaporator Economy 


In 1921 the average salt evaporator 
was a double, or less frequently a 
triple, effect. With the need for con- 
tinually increasing steam economy as 
costs went up, more and more effects 
have been added until the standard 
evaporator today is usually a quadruple 
effect, with some quintuples in opera- 
tion. In this case the forced-circulation 
type of evaporator has proved to be 
particularly advantageous. 

It has been the practice since about 
1900 to increase the steam economy of 
salt plants by the addition of extra 
effects to an existing installation. This 
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could usually be done only with some 
loss of capacity when the added evapo- 
rators were the calandria type, illus- 
trated on p. 174. Today, capacity 
can usually be increased while still in- 
creasing the steam economy, if a 
forced-circulation evaporator is used 
for the additional effect. 

Reason for this is shown in the 
graph, which is based on a number of 
tests of different evaporators. Heat 
transfer coefficients for calandrias are 
very low at the low temperature exist- 
ing in the last effect of the evaporator. 
The last effect, therefore, uses up most 
of the ayailable temperature difference. 
Heat transfer coefiicients with forced- 
circulation, on the other hand, are 
high and relatively insensitive to tem- 
perature. 

Therefore, by adding a forced-cir- 
culation last effect, the heat transfer 
rate at the low temperature is im- 
proved. At the same time, the average 
temperature in the old calandria effects 
is increased, thereby increasing heat 
transfer coefficients in those bodies as 
well. Changing a triple to a quadruple 
effect in this manner will usually in- 
crease capacity about 15% and reduce 
steam consumption per ton of salt by 
25%. 
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Where Fuel Is High 


Thermocompression, while not a 
factor in the U. S. salt industry, is 
widely used overseas. All plants are 
located in areas where cheap hydro- 
electric power is available and fuel is 
expensive. By far the largest number 
are in Switzerland. 

Thermocompression has been used 
most often for salt manufacture in con- 
junction with vacuum pans. A typical 
flowsheet is shown above. Vapor from 
the boiling brine is freed of entrain- 
ment and compressed to a_ pressure 
high enough to serve as the heating 
medium of the evaporator. ‘This com- 
pressed vapor supplies enough heat for 
evaporation of the water from the 
brine, but not enough to preheat the 
feed brine to the boiling point. It is 
thus necessary to have an auxiliary 
source of heat and a system of heat 
exchangers for recovering heat in the 
condensate. 

The principal advantage of a ther- 
mocompression salt plant is that the 
heat theoretically equivalent to the 
power consumed by the compressor is 
much less than the heat content of 
steam used in a multiple effect evapo- 


rator. Published results‘ indicate a 


total consumption of 300 kwh. per 
short ton of salt produced. The 
thermal equivalent of this is 1,020,000 
Btu. per ton of salt, as compared to 
2,600,000 Btu. per ton for a quadruple 
effect vacuum plant. Both of these 
figures include allowances for pumps, 
driers, filters or centrifuges, etc. 

At first glance, these figures show a 
very great saving for the thermocom- 
pression plant, but, unfortunately, 
power cannot usually be generated at 
anything like the efficiency that steam 
can. A fairly good heat rate for central 
station steam power plants is 15,000 
Btu. per kwh. Even making no allow- 
ances for transmission or conversion 
losses, the primary heat requirement 
of a thermocompression plant supplied 
by any means from a heat source 
would be 4,500,000. Btu. per ton of 
salt. Thus, where power can be gen- 
erated economically from coal, oil, or 
gas, a thermocompression plant is un- 
economical. 
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How Equipment Costs Are Moving 


Tabulated below are the annual average indexes of 
comparative equipment cost for eight process industries 
and four related industries, prepared by the evaluation 
engineering firm of Marshall and Stevens, Incorporated 
of Illinois, Chicago 4. Extending from 1913 through 
1954, the annual averages are supplemented by the 


quarterly figures on the individual charts at the right. 


A tabulation appears each month in the Process Equip- 
ment News section, showing latest revisions for the 
quarters ending March, June, September and December. 

This feature was introduced initially on pages 124-6 of 


Marshall and Stevens Annual Indexes 


Industry 
Average of all... . 


Process Industries 


1913 


1916 
62.8 


62.5 
63.0 
65.3 
63.5 
62.8 
63.4 
64.1 
63.8 


64.3 
62.9 
63.2 
64.3 


1918 
109.7 


109.1 

111.9 
120.0 
112.1 

108.0 
111.8 
113.0 
113.8 


114.2 
111.9 
113.5 
114.2 


our November 1947 issue, in an article by the late R. W. 
Stevens, partner of the firm, which described the basis for 
the 47 industry indexes regularly issued by the firm, and 
the method of weighting the process industry average. 

Charted above is the M & S 47-industry average plotted 
on the same grid with the Austin Co.’s index of industrial 
building costs, and the Engineering News-Record index 
of heavy construction costs. 

All process industry components of the M & S index 
held quite constant in 1954, with slight decreases in the 
last two quarters. 


of Comparative Equipment Costs, 1913 to 1954 (1926 — 100) 


1920 
153.3 


149.2 
150.5 
154.3 
151.1 
148.5 
152.6 
151.5 
154.2 


152.2 
149.9 
153.5 
152.2 


1924 
105.3 


104.6 
105.6 
105.7 
101.9 
104.0 
105.6 
106.0 
105.9 


106.0 
105.6 

96.1 
106.1 


1926 
100.0 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


100.0 
100.0 
100.0 
100.0 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 
965 9 87.0 1769 66.1 694 1746 78.0 81.6 88.3 


97.2 92.5 87.0 768 689 70.7 75.7 781 ° 822 88.8 
969 92.4 82.0 78.0 177.6 1709 754 785 825 88.2 
97.0 91.7 861 78.0 706 71.1 175.7 79.3 83.2 87.8 
95.9 921 866 779 694 1.2 754 178.5 826 88.0 
946 7 85.7 766 71.7 701 746 77.2 81.5 87.4 
96.8 909 865 77.1 67.2 69.9 75.4 785 827 83.1 
97.1 92.0 862 77.6 70.1 170.6 76.0 78.7 826 87.8 
1.9 91.9 862 77.0 67.1 70.7 75.2 78.1 822 88.4 


96.9 91.8 861 78.1 70.1 170.7 175.5 78.7 82.7 87.9 
97.2 92.9 86.7 768 67.6 980.0 85.6 88.5 92.4 97.1 
97.0 92.0 864 75.0 70.0 71.3 75.4 789 83.0 87.5 
969 9.8 862 881 70.1 70.7 175.5 78.7 82.7 87.0 
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wna Index numbers (1926 =100) 
200 


| Cement | Chemical Clay 


+ «Mor. 54 ~—s«177.8 Mor. "54 186.4 Products 
June '54 ‘178.0 itl June ‘54 186.6 

Sept.'54 177.3 tee Sept.'54 185.9 
Dec. '54 177.1 Dec. '54 185.7 


Mar. °54 172.6 
June '54 172.8 
Sept. '54 172.1 
Dec. '54 171.9 
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Mar. '54 —-183.0 % ? — 8 Ind. Avg. 
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1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 
99.6 100.5 1024 103.4 123.2 150.6 162.8 161.2 167.9 180.2 180.5 182.5 184.6 Average of all 


97.8 98.3 986 99.4 119.7 144.3 1565 1566 161.6 172.7 1728 1746 177.6 .. Cement mfg. 
102.0 103.1 105.6 106.5 126.8 151.5 164.5 164.5 169.6 180.7 181.1 183.1 186.3 ....+-Chemical 
93.1 936 93.9 948 115.0 139.8 151.5 151.5 156.6 167.7 167.7 169.5 1724 . Clay products 
93.7 94.7 96.5 97.4 117.6 142.3 154.6 1546 159.7 170.8 171.0 173.0 176.0 .... -Glass mfg. 
97.3 98.3 100.1 101.0 121.2 146.0 157.8 157.8 162.9 174.0 174.4 176.3 179.3 .. Paint mfg. 
97.5 98.7 101.3 102.2 122.4 147.0 158.1 158.1 163.2 174.3 174.7 1766 179.5 . , Paper mfg. 
95.2 96.7 100.0 100.9 121.6 147.2 160.9 160.9 166.0 177.1 177.6 179.7 182.8 .Petroleum ind. 
102.7 103.7 105.5 106.4 126.6 151.2 163.3 163.3 168.4 179.5 180.0 182.1 185.2 Rubber 


84.3 841 85.8 90.5 96.5 97.5 99.3 166.1 166.1 171.2 4 Elec. power equip. 
92.6 92.1 93.1 98.5 105.5 106.2 107.3 165.2 165.2 170.8 Mining, milling 
83.0 821 83.1 89.0 95.8 97.0 100.1 176.7 175.8 185.2 ; .Refrigerating 
82.2 81.7 82.7 866 921 92.8 93.9 153.2 153.2 158.5 ‘ Steam power 
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New Look at Economics of Pricing 


Ss. C. SCHUMAN 

This article presents a correlation of 
prices of chemical products vs. annual 
quantities produced. 

The correlation suggests that the 
price of a chemical is related to and 
approximately determined by its total 
production rate. This relation contains 
no “demand” term, and thus differs 
from classical economic price theory. 

Although derived from data for 
chemical products, this relationship 
and its obvious corollaries may find 
more general application. 

Data used were U. S. prices and 
production rates for a number of 
chemical products during 1940-1948, 
obtained from “Industrial Chemicals.” 

This source was advantageous in that 
data were given for a limited but ade- 
quate number of chemicals in a single 
work. 

The data are subject to some incon- 
sistencies. For example, prices are not 
on uniform bases with respect to pack- 
age unit or freight costs. In certain 
cases the data do not distinguish be- 
tween various grades of the same prod- 


180 


ucts. Of greater importance, produc- 
tion rates are not clearly defined with 
respect to intermediates manufactured 
for production of other chemicals. 

Although such uncertainties may 
limit the precision of the correlation, 
no attempt was made to correct these 
factors. On the other hand, all the 
data used were adjusted by: 

1. Conversion of volumetric units 
(such as gallons) to pounds. 

2. Conversion of data for chemicals 
marketed in aqueous solution to a 
100% nonaqueous basis. 

3. Conversion of data for solids 
containing water of hydration to an 
anhydrous : basis. 

4. Correction of obvious errors.* 

The graphs above present price-pro- 
duction rate data for 1940 and 1948, 
plotted on logarithmic scales. The 
data are reasonably represented by 
straight lines of the form 

P = bR™ (1) 
where P and R represent ‘price and 


*The prices of benzene and formalde- 
hyde as reported in the book are incorrect. 


production rate respectively, with the 
plausible limits that as R approaches 
zero, P approaches infinity, and as R 
approaches infinity, P will approach 
zeTO. 

The straight lines were obtained sta- 
tistically; the mean deviation of all 
points from the 1948 line is +0.35 in 
log P. Thus the price indicated by the 
line at a given production rate varies 
from the true price, in the mean case, 
by a factor of about two. 

This range of deviation is not small; 
obviously, price could not be predicted 
from production rate alone with any 
high degree of accuracy. However, the 
correlation between price and produc- 
tion rate is undoubtedly significant, 
when we consider that it includes 
products as diverse as lime, sodium, 
oxygen and pentaerythritol, prepared 
from many different raw materials by 
widely differing processes, with annual 
production rates ranging all the way 
from 300,000 Ib. to 150 billion Tb. and 
prices ranging from 0.3¢ to as much 
as $4 per bb. 
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Solving for constants b and m de- 
scribing the 1948 line, we get 

Pi94g = 55.4R-0-34 (2) 

Production rate R, in million |b. 
per yr., represents a real material en- 
tity. However, price P in ¢ per lb. 
is a more abstract quantity; it expresses 
the amount of United States currency 
for which 1 lb. of a given chemical 
was exchangeable in 1948. Since the 
“value” of such currency varies from 
year to year, let’s see how data from 
the same source correlate for 1940. 

The statistically determined equa- 
tion for 1940, 

Prow = 34.5R-0 (3) 
shows an almost exact correspondence 
of the exponential term with that in- 
dicated for 1948 in Eq. (2). This 
suggests the hypothesis. that the ex- 
ponent (slope of the log-log plot) may 
be an economic factor of some sig- 
nificance. 

Eqs. (2) and (3) may be expressed 
as 

P;/P2 = (Ri/R:)->-™ (4) 
where P, represents the price at pro- 
duction rate R, and P, the price at 
a different production rate R.. 

Eq. (4) is similar in form to the 
so-called “power rule” relating plant 
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size and cost as suggested by Wil- 
liams,* Nelson,* Chilton’ and others. 
This rule is expressed as 

Ci/C2 = (S;/S2)" (5) 
where C, represents plant capital cost 
at plant capacity S,, C, at plant ca- 
pacity S. and n is an exponent which 
is positive and less than 1.0. 

If the power rule is expressed in 
terms of capital charges per unit of 
production K, then 
Ki /K2=(C1/8;)/(C2/S2) = (Si/S2)" (6) 
where K, and K, are the respective 
unit capital charges. If the power rule 
is also applicable to raw material, labor 
and other costs, and if the price per 
unit is proportional to the summed 
costs, then 
P;/P2 = (S1/S2)¥ (7) 
where y is the average weighted ex- 
ponential for the component costs. 

Surveying available data for plant 
capital costs, Chilton reported average 
and median values of n as 0.66 and 
0.68 respectively. The corresponding 
values of n—1, —0.34 and —0.32, are 
strikingly close to the exponents 
—0.344 and —0.346 in Eqs. (2) and 
(3). 

As derived from an extension of 
the power rule, however, Eq. (7) in- 


volves only a single chemical produced 
by the same process at two different 
production levels, whereas Eqs. (2) 
and (3), within the indicated average 
error, involve different products, dif- 
ferent raw materials, different proc- 
esses and different capital and oper- 
ating costs. In addition, R represents 
the total annual production rate, 
which could comprise the output of 
one production unit of R capacity or 
more than one production unit of 
various smaller capacities. 

Thus, whereas the form of Eq. (7) 
and the value of the exponent deter- 
mined by Chilton are similar to those 
of Eqs. (2) and (3), the latter equa- 
tions are considerably more general 
and pose questions of broader scope. 

The center of gravity (“log aver- 
age’) for the 90 points in the 1940 
plot is 56.4 million Ib. and 8.54¢ per 
lb. In the 1948 plot the log average 
production is 114 million lb., and the 
log average price is 10.9¢ per Ib. These 
data thus indicate a price rise of about 
30% between these years. 

On the other hand, comparison of 
the coefficients in Eqs. (2) and (3) 
indicates a price rise of about 70% 
between the years 1940 and 1948 for 
chemicals produced at the same rate. 


181 





ECONOMICS OF PRICING ... 


It seems obvious to attribute the low 
magnitude of the real price rise (i.e., 
30%) to savings obtained by expan- 
sion of productive capacity. We might 
conclude that, if over-all production 
rates had remained constant, a price 
rise of about 70% would have actually 
occurred. 

Real price indexes show an average 
of consumer costs from year to year. 
Such indexes do not show relative 
profit margins of various producers or 
industries, since they don’t consider 
collateral changes in production rates. 
An expanding economy should be able 
to maintain lower prices than one in 
which demand is static. 

Inorganic chemicals as a group are 
priced lower at a given production rate 
than are compounds of carbon. For 
1948, low average production rate and 
price were 240 million Ib. per yr. and 
7.5¢ per Ib. for inorganic chemicals, 
compared with 78 million Ib. per yr. 
and 15.2¢ per Ib. for organics. Log 
average price of inorganics is only 
89% that predicted by Eq. (3), 
whereas the price of organics is 119% 
that predicted by the equation. 

Such differences are hardly due to 
higher costs of carbonaceous raw ma- 
terials or to greater difficulties in pro- 
ducing carbon compounds. Carbona- 
ceous Taw materials (natural gas, coal, 
petroleum) are generally available at 
about 0.5¢ per Ib.; this cost will affect 
the production-price correlation only 
at its rightmost extremity. Since most 
of the organics here are liquids, they 
are probably handled more cheaply 
than the prevalently solid inorganics. 
Furthermore, the organics are pro- 
duced under conditions which seem 
to be no more costly than those re- 
quired for production of many inor- 
ganics (such as ammonia, sodium, 
hydrochloric acid and nitric acid). 

More probable explanations for the 
observed differences are (1) the preva- 
lence in the production of inorganics 
of double-decomposition reactions 
which produce undesired byproducts 
in large quantities, (2) the relative 
“youth” of many of the organics, and 
(3) the greater specificity of use of 
the organics. 

Other factors seem to contribute to 
deviations in individual cases. Haz- 
ardous materials, such as cellulose ni- 
trate, yellow phosphorus, acetic an- 
hydride and acetylene, are priced high 
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relative to their production rates. 
Cellulose derivatives, such as cellulose 
acetate and ethyl cellulose, have large 
positive price deviations, as do the 
gases, hydrogen and oxygen. 

Chemicals which are priced low 
relative to their production rates in- 
clude sodium bicarbonate, disodium 
and trisodium phosphates, boric acid 
and sodium thiosulfate. A feature in 
common to these chemicals is that 
they are produced by simple reactions 
from materials which are produced in 
much greater quantities and are thus 
of relatively low cost. 

A generalized price theory, more ac- 
curate than that presented here, will 
require additional study of these mis- 
cellaneous factors. 


Demand, Supply and Price 


If there is a causal relationship 


between production rate and price, © 


production rate is more likely the 
cause and price the effect. Whereas 
we can reasonably postulate that high 
production rates reduce unit costs and 
thereby promote lower prices, we have 
no basis for assuming that low prices 
cause high production rates. 

Human needs, desires and ability to 
pay provide the impetus to produc- 
tion. Let us say that production is 
caused by “demand,” and that pro- 
duction rates can be correlated with 
demand. 

This causal chain predicts that high 
demand causes a high production rate 
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which, in turn, causes low prices. 
Conversely, low demand with conse- 
quent low production rate causes high 
prices. 

This line of reasoning leads to con- 
clusions which seems to contradict 
classical economic theory. Classical 
theory states that if demand exceeds 
supply, prices rise, whereas if supply 

_ exceeds demand, prices fall. In other 
words, high demand causes high 
prices, whereas low demand. causes 
low prices. In contrast, the hypothesis 
derived here says that high demand 
results in low rather than high prices, 
and vice versa. 

The situation described by classical 
price theory is probably a transient 
one in the chemical industry, if it 
actually exists at all. If, at a given 
price level, demand exceeds supply, 
the chemical industry will usually in- 
crease supply rather than price. As 
supply is increased to meet demand, 
price can and does fall because of the 
lower costs made possible by higher 
production rates. When demand ex- 
ceeds supply, there is little incentive 
for a producer to increase price, when 
shortly thereafter another producer 
may expand the supply and reduce his 
price to a lower level. 

Similarly, low demand may not re- 
duce prices materially. The principal 
effect of low demand is to lower the 
supply by eliminating the least efh- 
cient (usually the smallest) producers. 
The reduction in price predicted by 
classical concepts of free competition 
would merely eliminate the least efh- 
cient producers faster, after which 
prices would rise to former levels. 
Maintaining the price level actually 
gives the smaller producer a chance to 
hang on unt#l demand again rises, and 
thereby promotes rather than restricts 
free competition. 

High demand produces high prices, 
as prescribed by classical economic 
theory, only where the economy 1s 
stagnant and unprogressive. There is 
no evidence that any such condition 
exists today in the chemical industry. 


REFERENCES 


1. Chilton, C. H., Chem. Eng., Apr. 1950, 
pp. 112-4. 
2. Faith, W. L., Keyes, D. B., and Clark, 
R. L., “Industrial Chemicals,” John Wiley 
s, 1950. 
. ty on W. L., Oil Gas J., 48, No. 28, 
1949). 
red io niiems, R., Chem. Ind., 61, 622-4, 
682 (1947). 


March 1955—CHEMICAL ENGINEERING 





The Packing Problem: Abrasives Cause Leakage 


Atmospheric pressure 


Some Possible Remedies 


Decrease flow of abrasives into stuffing box 


1. Move impeller closer to stuffing box. 
2.. Drill relief holes in impeller back shroud. 


Packing 


3. Restrict channel into stuffing box. 


4. Flush abrasives away from entrance to box. 


Minimize contact between abrasives and packing 





5. Flush packing through lantern ring. 


6. Find better position for lantern ring. 





Leakage carries 
abrasive particles 


Shoft 





lantern ring 


--Packing with lantern ring 


7. Improve condition of flushing liquid. 


Decrease shaft deflection, if excessive 


8. Increase shaft diameter. 








Sealing 
liquid inlet 


Pump pressure area 


NS 


Atmospheric pressure 


Some leakage 
is needed to 
cool & lubricate 


9. Operate closer to best efficiency point. 
10. Reduce impeller overhang 


Improve the packing 

11. Investigate possibility of improving packing. 
Use seal instead of packing 

12. Investigate change to mechanical seal. 


Improve pump materials 
13. Investigate use of more wear resistant pump parts. 


13 Ways to Solve Packing Problems 


_ Shaft and packing wear on centrifugal pumps for abrasive liquids can be 


serious in process work. Here are 13 ways to solve this frequent problem. 


ROBERT D. NORTON 


If you are having trouble with your 
centrifugal pump packing in handling 
abrasive-carrying liquids, there are half 
a dozen main lines, and several second- 
any approaches, to the problem. 

First, consider what the problem is. 
From the drawing above we see that 
the pump casing is in effect a high- 
pressure tank connected by an an- 
nular passage through the stuffing box 
to a low-pressure reservoir, the atmos- 
phere. The. passage is the space be- 
tween the shaft and the packing rings, 
and its open area can be controlled 
to a certain extent by adjustment of 
the packing gland. Although the pack- 
ing is designed to have low friction 
against the shaft, it is still necessary 
to have a small flow of liquid through 
the space for lubrication and cooling. 
. Otherwise, the packing will overheat. 
This liquid can be either the liquid 
being handled, or a clear sealing liquid 
introduced through the lantern ring. 
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Finally, to make the problem more 
difficult, assume the liquid being 
handled carries abrasive solid mate- 
rial which will tend to cut the shaft 
and packing if it gets into the stuffing 
box. 

By careful analysis, plant person- 
nel can solve many of the problems 
with stuffing boxes encountered in 
handling abrasive liquids. If a pump 
needs repacking as often as once a 
month, then the trouble should be in- 
vestigated to see if improvements can 
not be made. Probably over 90% of 
all thin abrasive liquids being han- 
dled with centrifugal pumps are 
pumped in the standard end-suction 
type with vertically split main casing. 
This is the kind of pump considered 
here. . 

The tabulation given in the box 
above is both an outline of possible 
remedial steps, and of the remainder 
of the article. 


l Move Impeller Closer 
To Stuffiing Box 

Most pumps handling abrasives are 
equipped with semi-open impellers, as 
in F¥g. 1. Pump discharge pressure 
at the outer impeller periphery tends 
to create flow back of the impeller 
toward the shaft and out through the 
stufhng box. Small vanes called re- 
pelling vanes on the back of the 
shroud continuously pump away from 
the stuffing box and set up a counter- 
flow against the main pumping stream. 
The size of these vanes and their run- 
ning clearance from the case back- 
head affect the stuffing box pressure. 
Moving the impeller toward the stuf- 
fing box- reduces the repelling vane 
clearance, thereby increasing the re- 
pelling efficiency and lowering pres- 
sure at the box inlet. 

If the vanes are of fair size and are 
moved close enough to the stuffing 
box, they will in effect become an eff- 
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PACKING PROBLEMS 
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DECREASING repelling vane clearance 
lowers stuffing box pressure—(Fig, 1) 


cient secondary centrifugal pump and 
can be made to reduce the stuffing 
box pressure to as low as 20 in. Hg 
vacuum. This extreme, however, is 
not needed. It is not commercially 
practical for the pump manufacturer 
to size the repelling vanes especially 
for each application. Hence, the user 
is right in assuming that a great deal 
of improvement may be _ possible 
through adjustment of the impeller if 
box maintenance is a real problem. 


*) Drill Relief Holes in 
Impeller Back Shroud 

Three or four holes drilled in the 
impeller back shroud near the hub 
are often used to bleed excess pressure 
at the stuffing box entrance back to 
the pump suction eye. The eye is 
usually at low pressure. Where thé suc- 
tion pressure is close to atmospheric, 
this arrangement is beneficial in re- 
ducing the pressure differential across 
the stuffing box. However, often the 
suction pressure is high and bleeder 
holes will therefore not eliminate the 
pressure differential, nor reduce the 
flow through the box which varies di- 
rectly with the pressure differential, 

Use of holes for pressure reduction 
has its disadvantages. With abrasive 
liquids, the holes may enlarge rapidly 
until so much liquid is bypassed that 
the unit ceases to pump. Again, the 
holes may be of proper size for one 
operating condition, but of little help 
under a new condition. Obviously, 
there is no adjustment feature in three 
or four holes of a certain diameter. 
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ROTATING ring seated against packing 
reduces pump leakage—(Fig. 2) 


Finally, bleeder holes will direct a 
counterflow into the eye of the im- 
peller and may upset proper function- 
ing under delicate conditions, such as 
very low NPSH operation. However, 
these disadvantages may easily be out- 


weighed. 


Restrict Channel Into 
Stuffing Box 

It may be possible to modify the 
pump design so as to make it more 
difficult for liquid to get into the 
stuffing box. For example, one manu- 
facturer furnishes some of his pumps 
with a bottomless stuffing box, con- 
taining a rotating ring fitted to the 
shaft just behind the impeller. The 
arrangement is illustrated in Fig. 2. 
The stationary packing rings seat on 
this rotating ring. Abrasive wear, if 
any, is likely to occur on the face of 
the ring, rather than on the shaft or 
shaft sleeve. This close running fit 
performs the function of reducing the 
channel into the box, and also tends 
to sling out the solids centrifugally 
from around the shaft. 

The functional idea expressed here 
can be carried out in almost any 
competent pump shop, machining the 
box to a straight-through bore, then 
butting a-rotating bottom ring against 
the shaft sleeve edge or shaft shoulder. 


A, Flush Abrasives Away 
From Entrance to Box 

This system (Fig. 3) is used more 
widely on sand pumps than on process 
pumps since it entails quite a bit of 


CLEAR water flushing behind impeller 
keeps particles from packing—(Fig. 3) 


contamination by the flushing liquid. 
Fresh water or other clear liquid must 
be introduced behind the impeller at 
about the pump discharge pressure. 
The liquid flushes the area between 
casing and impeller back shroud. 
Then it joins the discharge stream of 
the pump at the impeller periphery 
and prevents solid material from get- 
ting anywhere near the stuffing box. 
The back shroud of the impeller must 
tide close to the case backhead to re- 
duce the size of flow area. 


5 Flush Packing Through 
Lantern Ring 


As we have seen, the stuffing box 
is basically a restricted annular passage, 
with the flow rate varying directly with 
the pressure differential across it, and 
inversely with its cross-sectional area 
of opening. The area of opening de- 
pends partially on how tight the pack- 
ing is taken up. The limitation on 
tightness is the temperature rise of the 
packing from friction, and the re- 
sultant scoring of the shaft or shaft 
sleeve. 

To prevent burning and scoring, 
the packing must have some cooling 
lubricant. Also, as far as possible the 
packing must not pick up abrasive 
solid matter since this is the agent 
that will grind up both packing and 
sleeve. One of the best ways to ac- 
complish both purposes is to keep the 
box area flushed with a clear liquid 
which will lubricate and cool the pack- 
ing and shaft, and keep out abrasive 
solids. The only way to keep out such 
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solids completely is by flushing ahead 
of the stuffing box, as in the last sec- 
tion. A more practical compromise is 
to place a ring with annular liquid 
passages, called a seal or lantern ring, 
at about the midpoint of the box, in 
place of a ring of packing. (Fig. 2 
shows such a lantern ring.) The stuff- 
ing box is then piped up so that this 
ring can be flushed continuously with 
clear liquid under pressure. 

If the clear liquid pressure is kept 
well in excess of the normal box pres- 
sure, then the clear liquid will enter 
the pump stream and also leak out of 
the box, excluding solids entirely. If 
the sealing pressure is about the same 
as the box pressure, there will be rela- 
tively little movement of solids-laden 
liquid through the box. This should 
reduce packing maintenance and at 
the same time largely prevent con- 
tamination of the liquid being pumped 
by the flushing liquid. Finally, flush- 
ing with liquid at a little less than box 
pressure will help somewhat by di; 
verting the stream of solid-laden liquid 
on its way to the atmosphere. 


Find Better Position 

For Lantern Ring 

Moving the lantern ring toward the 
impeller will protect more packing 
rings by its clear-liquid flushing action. 
However, this makes it more difficult 
to control the contamination of the 
pumped liquid by the flushing liquid, 
since there are fewer packing rings 
to break down the flushing pressure. 


7 Improve Condition of 
Flushing Liquid 


Probably the flushing liquid used 
to lubricate the packing will not be 
recirculated. However, if it is, it 
should be strained to remove the sol- 


ids if abrasive wear on the packing 
is severe. This comment applies mainly 
to flushing liquids which have real 
value, for example, lube oil—rather 
than water. 


Decrease Shaft Deflection 


As an approximate rule, the shaft 
deflection of a centrifugal pump of 
the volute type, at its particular oper- 
ating speed and condition, will vary 
inversely as the fourth power of the 
shaft diameter. Deflection varies also 
with the location of the pump operat- 
ing point on the efficiency curve, as 
shown in Fig. 4. Shaft deflection is 
very low when the pump operates at 
the best efficiency point, but increases 
toward shutoff at the left, and de- 
creases toward greater capacity at the 
right. ; 

A pump operating at small capacity 
and relatively high head might be par- 
ticularly suspect if it shows a bad case 
of stuffing box wear and leakage. In 
an extreme case I have encountered, 
a deflection as great as sz in. occurred 
with a l-in. shaft. Leakage and pack- 
ing deformation followed since the 
shaft moved away from the packing 
on one side, permitting a pocket to 
open between shaft and packing. 

Price competition sometimes has 
influenced pump manufacturers to re- 
duce the size of shafts and bearings. 
If excessive deflection is indicated the 
manufacturer should be consulted. He 
may suggest one of several courses, de- 
pending on circumstances. _ 


Increase 

Shaft Diameter 

If the shaft appears to be too light, 
it may be possible to heavy it up if 
measurements of the stuffing box wall 
thickness and other pertinent factors 
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- - - PACKING PROBLEMS 


show that this casting can be bored 
out successfully. A shaft diameter in- 
crease of only 20% will cut shaft de- 
flection in half. 


9 Operate Closer to 

Best Efficiency Point 

It has already been pointed out that 
shaft deflection is least when the 
pump operates at its best efficiency 
point. One source of trouble lies in 
the over-conservatism of the user’s 
process designer who is inclined to 
feel he should specify a pump with 
excess capacity. This often results in 
moving the operating condition even 
farther to the left on Fig. 4, where 
deflection is higher. As an example, 
if he needs a pump for 10 gpm. at 
100 ft. head, he may assume that the 
operator can throttle down to the 
required flow so he orders a 15 gpm. 
pump at 50% overcapacity and a 
25% head safety factor, or 125 ft. 
The manufacturer may then supply 
a 15 gpm. pump for a little on the 
safe side of 125 ft. head. When the 
pump actually gets on the job the 
operator will throttle it back to 10 
gpm., with the result shown in Fig. 5. 
The designer’s conservatism has thus 
made excessive deflection even worse. 
"In Fig. 5 the data are fictitious, but 
the principles shown are sound and 
suggest a way to get the pump oper- 
ating at its best efficiency point. Point 
A represents the actual design point, 
calling for a 5-in. impeller. Assume 
that to be conservative the designer 
specifies Point B, with safety factors 
applied to both head and capacity. 
When the pump goes into operation, 
with the 5%-in. impeller supplied to 
meet the specification, it operates at 
Point C when throttled back to 10 
gpm. Since this is well to the left of 
the most efficient point, deflection 
is serious, say 0.013 in., as compared 
with 0.009 in. for Point A. 

If there is high packing box main- 
tenance and the pump is not working 
near its point of best efficiency, then 
shaft deflection may be at fault. Fig. 
5 gives us the clue to one simple 
method of curing the trouble. Con- 
sider the possibility of increasing the 
pump outflow by keeping the system 
flow the same, but recirculating the 
excess capacity to the suction. To in- 
crease’ the flow install a larger im- 
peller or increase the speed slightly 
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PACKING PROBLEMS... 
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SHAFT deflection is low at point of best efficiency—(Fig. 4) 


if the type of pump driver permits this 
alternative. 

Point D on Fig. 5 shows what 
might happen in this case. Here the 
capacity is increased to 40 gpm., with 
the operator bypassing all but the 
10 gpm. output to the system. Under 
this condition, deflection may be only 
0.001 in. But if the operator gets his 
10 gpm. by throttling back to Point 
C, the deflection as we have seen 
will be 13 times as great. With only 
0.001 in. deflection, leakage can be 
reduced considerably. This in turn 
will mean less flow of abrasives. 

Reduce 


10 Impeller Overhang 


Usually the dimensions of the 
bracket joining the pump casing to 
the bearing pedestal will make it im- 
possible to reduce the impeller over- 
hang, but the chance of doing so 
should be checked since the deflec- 
tion will decrease as the cube of the 
overhang decrease. Since mechanical 
seals need much less overhang than 
pumps with packing glands, a change 
to mechanical seal design may help. 


Il 


Metallic packings are generally not 
good for gritty or abrasive liquids. 
The tiny particles become imbedded 
in the surface of the metallic foils and 
act as cutting tools, scoring shafts and 
sleeves. 

A soft packing, such as Durametal- 
lic B-77 or D-22, or equivalents of 
other manufacturers, is better. ‘These 


Investigate Possibility of 
Improving Packing 
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50 


60 20 


are plastic packings which flow eas- 
ily to a seat with a minimum of gland 
pressure. Also, with packing of this 
type the abrasive particles tend to 
work in, rather than to stick to the 
surface. B-77 is a semi-metallic plastic 
packing in which long asbestos fibers 
and lead shreds are evenly distributed. 
It is good to 500 F. For higher tem- 
peratures D-22 may be used. This 
material has aluminum shreds instead 


of lead. 
l 9 Investigate Change to 
Mechanical Seals 

Use of mechanical seals is a sep- 
arate subject in itself and. the author 
is preparing an article to discuss their 
use primarily in abrasive applications. 
(This article will appear in an early 
issue—Epitor.) However, one or two 
aspects of their use should be men- 
tioned here. 

Mechanical seals will work quite 
satisfactorily in abrasive service if they 
can be flushed through with clear 
liquid, assuming the liquid pumped 
can stand the contamination. If con- 
tamination is not permissible, then a 
seal is generally flushed with the 
liquid being pumped, which brings 
abrasive into the seal, but at least 
keeps the particles in motion. Abrasive 
particles would make short work of 
ordinary materials used for the rub- 
bing surfaces, such as the stationary 
and rotating mating faces. Therefore, 
extremely hard materials such as boron 
carbide are sometimes used for these 
running faces, but there are many 
limitations on their use. 


40 60 
Capacity, gpm. 


IMPROPER pump choice may make deflection worse—Fig. 5. 


Process industry users of pumps are 
often able to pipe a clear liquid into 
the mechanical seal under enough 
pressure to keep abrasives fairly well 
flushed out. This is particularly true 
in continuous process work. In batch 
processing it is much more difficult to 
prevent abrasives from contaminating 
the seal during shutdown. 


13 


If none of the other methods we 
have been considering can be applied 
in any particular case, then we can 
often bring about some improvement 
in stuffing box performance by choos- 
ing more wear resistant materials for 
those parts of the pump which affect 
the packing. This applies principally 
to the shaft, or shaft sleeve. The 
interaction between the : 


Investigate Use of More 
Wear Resistant Materials 


shaft (or 
sleeve), the abrasive particles, and the 
packing, is necessary for wear in the 
stufing box. When the particles be- 
come imbedded in the packing they 
cut and score the shaft. The scored 
shaft then destroys the packing. If the 
shaft material is resistant enough to 
abrasion, the particles will no longer 
cut it seriously and it follows that the 
shaft can not then tear up the pack- 
ing. Pump manufacturers and the 
foundries specializing on special hard 
alloys with low friction coefficients are 
likely sources of information to fit the 
particular case. 

Haynes Stellite split sleeves can be 
used which have a Rockwell A scale 
hardness of about 79. These sleeves 
are furnished split and are welded on. 
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You Can Now Use These Time-Saving .. . 


Heat Transfer Performance Curves 


To solve your heat exchanger design problems 


IRVING GRANET 


One of the common problems that 
the chemical engineer faces in the de- 
sign of process equipment is the sizing 
of convection heat transfer surfaces. If 
the fluid quantities and their proper- 
ties are known, the over-all heat trans- 
fer coefficient can be calculated by 
available methods* for a given surface 
configuration. 

Presented here are performance 
curves for heat transfer. They can be 
used to find the heating surface di- 
rectly since it will be the only un- 
known. You can also predict from 
these curves what the effect of fouling 
of the convection surfaces will be on 
the performance of the unit. Con- 
versely, you can find the amount of 
fouling, after an exchanger has been 
operated for a while, from the change 
in thermal efficiency. 

All of this can be done without 
having to resort to a trial-and-error 
method of calculation. 


THE BASIC EQUATIONS 


One or both of the fluids exchang- 
ing heat as they pass through the 
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Percent surface ——> 


For counterflow 


and to evaluate the efficiency of your present installations, 


use these curves instead of a trial-and-error method. 


apparatus undergoes simultaneous tem- 
perature changes from entrance to 
exit. A knowledge of the mean tem- 
perature difference between these 


IRVING GRANET is a member of 
the Nuclear Energy Dept. of the Foster 
Wheeler Corp. in New York. With two 
degrees in mechanical engineering to 
his credit already, he’s working toward 
a doctorate part-time, and is a licensed 


professional engineer also. He has 
published articles on the properties of 
gases, thermodynamics and mechanics. 


fluids is necessary if you wish to calcu- 
late the heat given up by the hot fluid 
to the cold fluid. 

We know that the proper mean 
temperature difference for the cases of 
both counterflow and of parallel heat 
transfer is the logarithmic mean tem- 
perature difference.’ For counterflow, 
we way write: 


(T, — t) — (T2 — b) 


In ((T, — t2)/(T2 — th)] (1) 


LMTD = 
and for parallel flow the mean temper- 
ature difference is: 


" (T; — t) — (T2 — b) 
LMTD= Tih —wim—-—o of 

The individual temperatures referred 
to in Eqs. (1) and (la) can be repre- 
sented best as shown in the sketches 
above. 

To derive these expressions, we must 
make certain assumptions, They are 
given by Kern’ as: 

1. The over-all constant of heat 
transfer is constant over the entire 
length of the path. 

2. The pounds per hour of fluid 
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flow is constant, obeying steady-state 
requirements. 

3. The specific heat is constant over 
the entire length of path. 

4. There are no partial phase 
changes in the system (such as vapor- 
ization or condensation). The deriva- 
tion is applicable for sensible-heat 
changes and when vaporization or con- 
densation is isothermal over the entire 
length of path. 

5. Heat losses are negligible. 

Using assumptions 1, 2, 3 and 5 
we may write the steady state heat 
transfer equations for the case of 
parallel flow. 


UA(LMTD) = (T; — T)WC 

(t2 — t)we (2) 
While Eqs. (la) and (2) provide 

the necessary information for parallel 

flow, they are not the most convenient 

forms for most problems. Combining 

these equations we obtain: 


we 
(T; act T2) UA. ~ 
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(T; — t) — (T2 — tr) 
In{((T: — t)/(T: — &)] @) 
Note that wc/WC is equal to (T,—T:) 
divided by (t. — t,). We can transpose 
Eq. (3) and simplify. 


UA wc 
wc (: + we ) = In 


Now, we'll express Eq. (4) in terms 
of exponentials and subtract 1 from 
each side. 





(Ty — h) 


(T2 — te) @) 


e(VAIWC)L+(WChwc)]_] = Poy —1 (5) 
and by simplifying Eq. (5), 
eVAIWOHWClwe)|— 4 (T,—T) 
1+(WC/wc)  ~ (Tm. © 
If we invert Eq. (6) and add 1 to 
each side of the equation, we get: 


1+(WC/we) 
eUAlWO)[i-(WClwdi —] hi 
[T2 —&)/(T1 -— T +1 (7) 
Then we rearrange Eq. (7) and divide 
numerator and denominator by e 
raised to its exponent. 








| —e-(U AI WO) [L+( W Clwe)} 
1+(WC/weje UAW OTF W Choe) ~ 
1 
1/{(T1— 72) /(T: —t)] — (WC/we) 








(8) 


THE THERMAL EFFICIENCY 


In Eg. (8) the ratio T,—T./T,—t, 
is of particular significance. This ratio 
shows the relation between the actual 
temperature drop in an exchanger to 
the theoretical maximum temperature 
drop in an exchanger with an infinite 
amount of surface. 

We have called this ratio the 
“thermal efficiency” of a heat ex- 
changer for obvious reasons. Solving 
Eq. (8) for the thermal efficiency we 
obtain the final desired equation be- 
tween the variables involved in terms 
of several dimensionless groups: 


1 —e~(UAIWC)[1+( W Clwe)} 


T,-T, 
_- 1+(WC/we) (9) 


T.—t, 





From an inspection of Eq. (9) it is 
evident that a problem in parallel heat 
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flow transfer can be uniquely solved 
by a knowledge of the dimensionless 
groups given in this equation. 

The derivation of the thermal effi- 
ciency for counterflow operation start- 
ing with Eqs. (1) and (2) is similar 
to the parallel flow derivation given 





Nomenclature 
Area of heat transfer surface, sq. ft. 
Specific heat at constant pressure 
of cold fluid, Btu./Ib.-°F. 
Specific heat at constant pressure 
of hot fluid, Btu./Ib.-°F. 
2.7183 
Logarithmic mean temperature 
difference correction factor for 
multipass arrangements. 
Logarithmic mean temperature 
difference, °F. 
Temperature of cold fluid, °F. 
Temperature of hot fluid, °F. 
Over-all heat transfer coefficient 
based on outside surface, Btu. /hr.- 
°F.-sq. ft. 
Flow rate of cold fluid, lb./hr. 

w Flow rate of hot fluid, Ib./hr. 

Additional subscripts 

1 Refers to entering conditions 

2 Refers to exit conditions 


above. Thus we are able to arrive 
at Eq. (10) which expresses the 
thermal efficiency in counterflow as a 
function of the same dimensionless 
ratios as in parallel flow: 


1 —e-(UAI WC) [1-( W Clwe)} 
1 — (WC /we)e-U 41 W ©) 1-CW Che) * 





(10) 


There is another case which has 
commercial importance. This is the 
case where one of the fluids is being 
heated isothermally as in the convec- 
tion section of a boiler. We may write 
the thermal efficiency for this case 
from either Eqs. (9) or (10) as both 
will reduce to the same result in the 
limit. 

43.77 33 
“Ti -t 

In these derivations we have fol- 
lowed (generally) the notation of 
Sengstaken.? As indicated in Sengs- 
taken’s paper, (Eqs. (9), (10) and 
(11) can be plotted as unique func- 


=] — e(UAIWO) 


(11) 
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tions of the three dimensionless ratios. 
Such plots appear above and on the 
following page. 


PERFORMANCE CURVES 


If the fluid quantities and their 
characteristics are known, the over-all 
heat transfer coefficient can be calcu- 
lated by available methods’* for a given 
configuration of surface. From the 
curves the heating surface can be de- 
termined since it will be the only un- 
known. 

It is also possible to predict from 
the curves what the effect of fouling 
of the convection surface will be on 
the performance of a unit; conversely, 
the amount of fouling can be deter- 
mined, after a unit has operated for a 
length of time, from the change in 
thermal efficiency. 

All of this can be done without 
having to resort to a trial-and-error 
method of calculation. 

Sengstaken has plotted the thermal 
efficiency for parallel flow against the 
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thermal efficiency for counterflow with 
WC/we as a parameter. This type of 
curve indicates what the change of 
performance will be if the types of 
flow are changed from one to the 
other. He has also plotted (UA/WC) 
for parallel flow divided by (UA/WC) 
for counterflow as a function of 
thermal efficiency and (WC/wc). This 
second curve shows, for equal heat ex- 
change, the difference between the 
heating surfaces required for counter- 
flow and parallel-flow operation. Both 
of the curves in the Sengstaken paper 
can be derived from the curves given 
in this article. 

In multipass heat exchangers it is 
possible to define the true temperature 
difference as F,(LMTD) where the 
LMTD is that for true counterflow. 
Curves of F, are available for most 
commercial arrangements.** The charts 
plotted for counterflow become applic- 
able to all multipass arrangements by 
including F, in the numerator of the 
(UA/WC) term. Thus when using 
a multipass arrangement, the counter- 
flow charts-are entered with (F,UA/ 
WC) instead of (UA/WC). 


RADIATIVE HEAT TRANSFER 


So far we have been solely con- 
cerned with convection heat transfer 
as is usually found in industrial instal- 
lations. In many cases it is very difh- 
cult to separate the convective and 
radiative heat transfer as it occurs in 
these installations. In those cases 
where all or nearly all of the heat trans- 
fer is due to radiation (as in the case 
of a direct-fired furnace) the curves 
that are presented in this article do 
not apply. 

However, where the heat transfer 
is due to both radiation and convec- 
tion (as is the case in the high-temper- 
ature convection zones of furnaces) it 
is entirely proper to combine the 
equivalent heat transfer coefficient due 
to radiation with the convection co- 
efficient to obtain the over-all coefh- 
cient of heat transfer to be used with 
the appropriate curves of this article. 

Note also that where the radiative 
heat transfer is due to luminous radia- 
tion, as is found in a furnace,* the pro- 
cedure given above does not apply. For 
the calculation of non-luminous heat 
transfer in the tube banks of oil-fired 
units the method given in reference 5 
is convenient and easily applied. 
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HOW TO USE CHARTS 


Problem—For counterflow opera- 
tion, assume a heat exchanger having 
500 sq.-ft. of surface and an over-all 
heat transfer coefficient of 10 Btu./ 
hr.-sq.-ft.-° F. The temperature of the 
hot fluid entering is 750 F. and its 
weight flow is 24,000 Ib./hr. with an 
average specific heat of 0.24. The cold 
fluid entering is 200 F. and its weight 
flow is 10,000 Ib./hr. with a specific 
heat of 1.2. Determine the tempera- 
ture of each fluid leaving this counter- 
flow unit. 

Solution—First we'll solve for the 
WC/we ratio. 

wc 24,000 X 0.24 
we ~ 10,000 x12 ~°* 
Then, 

UA 


we 


oo = tO OO 
= 24,000 x 1.2 ~ 9-568 
From the proper performance curve, 
the thermal efficiency is approximately 
equal to 0.525. Therefore, 

(750 — T2)/(750 — 200) = 0.525 

T, = 461 F. 

By a heat balance: 


289 X 24,000 x 0.24 


Pa zo 138.7° F. 


This then is the rise in temperature of 
the cold fluid. Therefore 

tg = 338.7 F. 
As a check we can calculate LMTD: 


LMTD = 150.3/In (411.3/261) 
= 330.4 


UA(LMTD) = 10 X 500 X 330.4 
= 1,652,000 
WC(T; — T:) = 289 X 24,000 x 0.24 
= 1,664,600 
which is a close enough check. 
Problem—W ork out the same prob- 
lem as above for parallel-flow opera- 
tion. 
Solution—We'll follow 
procedure as above. 
we 24,000 X 0.24 
“we ~ 10,000 X 1.2 


the same 


= 0.48 


UA 10 « 500 
WC 24,000 K 0.24 0.868 
Now, 


from the proper parallel-flow 


curve, the thermal efficiency is 0.489. 
(750 — T2)/(750 — 200) = 0.489 
T, = 481 F. 


By a heat balance: 
269 X 24,000 * 0.24 = 1,550,000 Btu. /hr. 


The rise in temperature of the cold 
fluid is: 


1,550,000/(1.2 X 10,000) = 129° F. 


Therefore, 
t, = 329 F. 
As a check, 


LMTD = 398/In (550/152) = 310° 
310 < 500 = 1,550,000 


QUITE A TIME SAVER 


Without the performance curves, in 
either of the cases above, a solution 
can only be obtained by a direct solu- 
tion of the equations, successive ap- 
proximations or a graphical method. 
The work is simplified tremendously 
when these curves are used. 

The saving in labor for multipass 
arrangements is even greater though it 
may be necessary to repeat the above 
procedure more than once to get the 
desired solution. The process con- 
verges very quickly, though. 
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Much for Rubber-Lined Vessels? 


Here are cost curves to help you in preparing job 


estimates on projects requiring rubber-lined tanks and pressure 


R. W. LUNDEEN and W. G. 


Rubber-lined storage tanks and 
pressure vessels are widely used in the 
chemical industries. Available data on 
installed tank costs’ * are most useful 
for preliminary estimates of large jobs, 
where the cost of rubber-lined ap- 
paratus is a relatively small part’ of 
the total. 

In those cases, the principle of 
‘compensating errors” has opportunity 
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vessels. The data cover a wide range of sizes and shapes. 


CLARK 


to work on the variable installation 
costs. On the smaller job—which may 
consist only of installing one or two 
rubber-lined tanks, several pumps and 
connecting piping—we find that avail- 
able data on installed tank costs are 
inadequate. The data of Coe* on 
bare tank costs are useful but are lim- 
ited to smaller tanks. 

’ On small projects, particularly ad- 


ditions to existing facilities, the con- 
ditions of installation can vary widely. 
For this reason, we feel that bare 
equipment cost is a better starting 
point for the estimates in such situa- 
tions. After obtaiming the delivered 
costs of the major equipment items, a 
separate and reasonably detailed esti- 
mate of labor and material required 
for installation should be made. If 
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such a procedure is not followed, the 
percentage error in the estimate can 


be high. 


Cost of Rubber-Lined Tanks 


To assist in the preparation of these 
smaller job estimates, when time is not 
available to get quotations, we’ve pre- 
pared the cost curves for rubber-lined 
tanks and vessels. The basis for the 
curves was an analysis of the fob. fac- 
tory costs of 51 different rubber-lined 
atmospheric storage tanks and pressure 
vessels purchased in two divisions of 
the Dow Chemical Co. during the 
past eight years. The rubber lining 
was done by at least six different com- 
panies. The tanks and vessels were 
fabricated in both California and the 
Midwest. All costs were for shop- 
fabricated items. No _field-erected 
tanks were considered. Most of the 
individual item costs were within 
+10% of the values shown on the 
cost curves. 

However, if the vessels were com- 
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Cost of rubber linings 


plex in shape, had unusual numbers 
of external nozzles and openings, or 
had internal rubber-lined baffles, sup- 
port rings or other such fittings, the 
costs were substantially higher than 
shown. 

A typical rubber-lined pressure ves- 
sel would have: 10,000 gal. capacity, 
8 ft. dia., 28 ft. length, 50 psig. design 
pressure. The pressure vessels con- 
sidered were designed in accordance 
with the ASME Code for Unfired 
Pressure Vessels. Design pressures 
ranged from a low of 20 psig. for some 
1,100-gal. vessels to a high of 160 
psig. for a 650-gal. vessel. The largest 
units for which data were available 
were 21,000 gal. capacity, 10 ft. dia. 
by 36 ft. long, designed for 75 psig. 

For certain types of rubber lining, 
it’s desirable to use pressure vulcaniza- 
tion. In such cases, it may be neces- 
sary to design the vessel for pressure 
service just to withstand the vulcan- 
izing process, even though the oper- 
ating conditions do not require the 
pressure design. 
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\ typical small atmospheric storage 
tank has 640 gal. capacity, is 54 in. 
dia. by 60 in. on the straight side; has 
five 2 in. nozzles, flanged and dished 


R. W. LUNDEEN, Process Engineer in 
the Engineering Dept. of Dow Chemi- 
cal’s Western Division at Pittsburg, 
Calif., is a native of Oregon. He 
graduated from Oregon State College 
in 1942, and spent three years in the 
Air Corps. He joined Dow in 1946. 
In the Engineering Department, he is 
now doing process design and project 
supervision. 
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Typical: 600-Gal. rubber lined tank 


bottom, open top and plywood cover. 
The larger atmospheric storage tanks 
for which data were available are 
similar to the sketch of the 10,000 


W. G. CLARK is employed in Dow’s 
Western Division Engineering Dept., 
in charge of cost data collection and 
estimating. A native of New Jersey, 
he worked for Wright Aeronautical and 
the Army Medical Corps, before join- 
ing Dow eight years ago, For the last 
year he’s concentrated on developing 
engineering standards, cost estimating 
and collection methods. 
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gallon rubber-lined tank shown in the 
drawing above. 


Lining Costs Can Vary 


In rubber lining tanks and vessels, 
the major cost is the labor of applying 
the lining. When a large amount of 
cutting and fitting is required; when 
the working space is cramped or when 
scaffolding or ladders must be used 
to reach the work; the cost per square 
foot or rubber lining increases. A 
considerable amount of information 
which we had available for the costs 
of rubber lining alone is shown in 
the graph in the form of cost range 
curves. 

In general, we found that small 
vessels with open tops and of sufficient 
diameter to allow good access to the 
interior were in the low cost range. 
Small vessels which had only man- 
holes for access or afforded only lim- 
ited internal working space were in 
the high cost range. 

Large tanks, (20 ft. dia. by 20 ft. 


Typieal: 10.000-Gal. tank dimensions 


high field-erected units) in which scaf- 
folding had to be used to reach the 
upper work surfaces, were in the high 
cost range. Large pressure vessels, 
(10 ft. dia. by 36 ft. long units) which 
could be rotated to make the interior 
work surfaces accessible, were in the 
lower cost range. 

In any use. of this kind of data, full 
consideration must be given to the 
conditions under which the lining 
work will be done. 

The writers wish to acknowledge 
the Dow Chemical Co.’s kind permis- 
sion to publish the data in this article. 
They want to thank Mr. K. R. Robert- 
son of Dow’s Midland Division Engi- 
neering Department for the very sub- 
stantial amount of information which 


he supplied us. 
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“Hot” waste 
2580 Ib/hr. 








Reflux - 12 Ib/hr. 


6.1 psig. 
230 F. 





Vapor compressor 


Auxiliary steam 
60 Ib/hr. 





Safe waste 
To sewer 2500 Ib/hr. 





15 psig. sat'd 


>'Hot" sludge 


To drums 


Vapor Compression Evaporation 


A hundred-fold reduction in volume of radioactive wastes 


’ 


eases a hazardous—and expensive—storage problem. 


BERNARD MANOWITZ, POWELL RICHARDS and ROBERT HORRIGAN 


Vapor compression’s first crack at 
evaporation of atomic wastes is faring 
quite well. Its sponsor—Brookhaven 
National Laboratory, Upton, N. Y.— 
has been using the technique for more 
than a year and a half to handle at low 
cost all liquid radioactive wastes at 
BNL. 

Brookhaven, like every other Atomic 
Energy Commission installation, was 
finding disposal of radioactive wastes 
a knotty problem. Permanently safe 
storage of its steadily produced liquid 
wastes would constitute an expensive 
item with tankage costing 20¢ and 
more a gallon (see chart). Thus 
prompted, Brookhaven put five years 
of research and development work into 
methods of concentrating and dispos- 
ing this waste, came up with the pres- 
ent vapor compression process. Based 
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on experience gained in the pilot 
plant, a full-scale unit (300 gph.) 
started up in July 1953.* 

Heat economy equivalent to a 27- 
effect conventional steam-heated mul- 
tiple effect evaporator system has been 
claimed for mechanical vapor recom- 
pression. Brookhaven’s record—15 to 
16 Ib. of distillate per 1,000 Btu. in- 
put—checks pretty well. And the over- 
all picture at BNL points up how 
cheap electric power, a tight supply 
of steam and cooling water, and liquor 
with a low solids content—and little 
boiling point rise with concentration— 
can combine to create a favorable set- 
ting for vapor recompression to exert 
its great energy-saving potential. 


* Designed and fabricated by Cleaver- 
Brooks Co., Milwaukee, Wis., and installed 
under the supervision of Sanderson and 
Porter Engineering Co. of N. Y. 


Plant Performance 


During the first six months of full 
scale operation the recompression unit 
at Brookhaven worked five days a week, 
seven hours a day, at the design rate 
of 300 gph. Approximately 234,000 
gal. of feed was concentrated to 3,040 
gal. of sludge (1.3% of original vol- 
ume). About 117 55-gal. drums were 
required to dispose of the sludge per- 
manently. 

In a typical 22-hr. run, 6,700 gal. 
of feed were concentrated to 80 gal. 
of sludge. Expenditure of energy at 
the start (heat transfer coefficient of 
495) was 27 kw. (92,300 Btu./hr.) to 
the steam compressor motor and 58,- 
380 Btu./hr. to auxiliary steam. At 
the end of the run (heat transfer co- 
efficient of 421), the compressor was 
drawing 33 kw. (112,200 Btu./hr.) and 
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auxiliary steam demand was about the 
same as before. 

This all adds up to 16.5 lb. of dis- 
tillate produced per 1,000 Btu. input 
at the start of the run and decreasing 
to 14.6 at the end. (A quintuple effect 
evaporator yields only about 3.6 Ib. of 
distillate per 1,000 Btu. input.) 

With decontamination factors (feed 
radioactivity concentration/distillate 
radioactivity concentration) exceeding 
10° so far, better than 99.999% of the 
radioactivity in the feed is retained in 
the sludge and permanently disposed 
of. 


Safety First 


A high decontamination efficiency is 
vital to Brookhaven’s process; it means 
the main waste stream, in this case 
distillate, is nearly completely deacti- 
vated. And it must be, for in any 
operation releasing radioactivity to the 
environment, the AEC puts safety 
above all other considerations. 

In the case of the liquid stream 
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Handles Radioactive Waste Disposal 


leaving the BNL site, Brookhaven pro- 
posed, and the AEC agreed, that the 
activity concentration must not exceed 
3 x 10™ total curies/ml. (a, 8 and y, 
90 days average). Since an activity 
concentration as high as 3x10* 
curies/ml. was possible, a concentra- 
tion process with an over-all decon- 
tamination factor of at least 10° was 
necessary. Research showed that a 
simple evaporation step gave D.F.’s on 
the order of 10*10° and that de-en- 
trainment of the vapor stream with 
fiberglass filters yielded over-all D.F.’s 
of 10%-10°. 


Process Rundown 


The great bulk of the waste to be 
concentrated at Brookhaven—a dilute 
solution of radioactive salts (sp. gr. of 
1.01 or less)—is stored in three 100,- 
000-gal. specially coated mild steel 
tanks. All remaining tanks, piping and 
concentration equipment are of stain- 
less steel. 

Waste is pumped from _ storage 





vessels to either of two 5,000-gal. 
cone-bottom tanks where it is blended 
by pump recirculation with smaller 
amounts of “hotter” material siphoned 
off slowly from six 8,000-gal. under- 
ground storage tanks. 

Additions of caustic or acid made 
to the blending tank batches keeps the 
pH close to 7, to suppress foaming in 
the evaporator.* 

Blended feed is pumped at 310 
gpm. first through a duplex strainer, 
then through the inner pipes of a 
double pipe heat exchanger (designed 
for easy cleaning), where it is heated 
to 200 F. by outgoing condensate, and 
finally into the evaporator body. 


Fiberglass Pickup 


In the still pot, below the lower 
tube sheet of the vertical evaporator 
calandria, is an auxiliary steam coil 
which starts the process and continues 


* Other foam preventives: adding anti- 
foam agent to cold feed for the evapora- 
tor; lowering evaporator’s liquid level; 
reducing speed of steam compressor. 
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VAPOR COMPRESSION ... 


to supply lesser amounts of heat 
throughout the run. The calandria, 
constructed of Type 316 ELC stain- 
less steel, contains 894 tubes, {-in. 
O.D. x 16 gage, welded to -in. tube 
sheets. 

As stillpot liquor boils inside the 
calandria tubes, steam passes around a 
baffle, located just above the top tube 
sheet, which deflects spray downward. 
Steam moves out of the evaporator, 
through an 8-in. duct, to the bottom 
of the vapor filter unit, entering tan- 
gentially to aid in particle removal. 
The filter unit—a 3-ft. bed of 14-20 
micron fiberglass packed to a bulk 
density of 5 Ib. per cu. ft.—effectively 
removes radioactive solid and liquid 
material from the low velocity (one 
foot per second) stream. 

Normal heat loss from the fiberglass 
bed provides about 0.5% reflux which 
continually washes the bed free of 
trapped activity as it drains back to the 
feed side of the evaporator. 

De-entrained steam passes through 
an axial flow steam compressor—which 
operates up to a 9 psi. differential—to 
the shell side of the evaporator calan- 
dria where it condenses to supply 
nearly all the heat for boiling evapora- 
tor feed. Condensate flow preheats 
cold feed in the heat exchanger and 
discharges to the sewer after being 
monotored for residual activity. 


BERNARD MANOWITZ, a project 
engineer for Brookhaven’s Fission 
Products Utilization Project, joined the 
laboratory in 1947 with a B.S. in 
Ch. E. (1943) from Newark College of 
Engineering, an M.S. in Ch. E. (1947) 
from Columbia. Research, design and 
liaison work in waste treatment led to 
his present position. 


POWELL RICHARDS, associated 
head of the Hot Laboratory Operations 
Div. at Brookhaven, majored in chem- 
istry at the University of North Caro- 
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Radioactive Burial 

Thick concentrate in the evaporator 
is not discharged continuously, but is 
allowed to accumulate either until the 
limit on radiation level is reached at 
the outside surface of the stillpot, or 
until the pressure differential limit of 
the compressor is reached. Then the 
waste concentrate, a thick sludge 
amounting to 1-2% of the feed vol- 
ume processed, is pumped to a drum- 
ming station and mixed for 30 min. 
with cement in 55-gal. mild steel 
drums (25 gal. of sludge to 384 Ib. of 
cement). The contents are allowed 
to harden 24 hr., supernatant liquor is 
siphoned back to the evaporator feed 
and the drums, which now read 300 
milliRankin per hour or more,* are 
finally sealed and sent to sea burial. 

Feed handled in the evaporator 
leaves scale in the calandria tubes dur- 
ing a run, resulting in the heat transfer 
coefficient of 15% reported for the 
typical 22-hr. operation. Most of this 
scale is flushed off when thick concen- 
trate is pumped to drums. Permanent 
scale, once a serious problem, is pretty 
well controlled now by addition of 
conventional water softeners to the 
feed. In the last 600 hr. of processing 

* Recent improvements in handling hot 
material at Brookhaven permit higher 
activity levels in evaporator and drums. 
Drummed material often reads 1,000 milli- 


Zankins per hour now before sealing and 
burial. 


lina. He spent seven years with Du 
Pont in pigments, explosives and 
atomic energy work (Oak Ridge, Han- 
ford) before coming to Brookhaven in 
1948. 


ROBERT HORRIGAN, a research 
investigator for National Lead at Niag- 
ara Falls, N. Y, and consultant in the 
Nuclear Engineering Dept. at Brook- 
haven since 1952, has three chemical 
enginering degrees: a Ph. D. from 
Yale (1951), an M.S. and B.S. from 
M.I.T. (1947, 1944). 


no appreciable reduction in heat trans- 
fer coefficients has been noted. 


Instrumentation 


Bourdon gages measure pressures of 
auxiliary steam; feed; thick liquor; dis- 
tillate; vapor at evaporator head, in the 
steam chest, and at the outlet and in- 
let of the vapor filter. Temperatures of 
feed and distillate entering and leav- 
ing the heat exchanger, of compressed 
vapor, auxiliary steam condensate, 
thick liquor and compressor bearings 
are measured with iron-constantan 
thermocouples and recorded. 

Rotameters indicate feed and distil- 
late flow rates. Pressure in the evapo- 
rator head automatically regulates 
auxiliary steam flow. Manual control 
of feed rate regulates evaporator liquid 
level; high liquid or foam level actuates 
a cutoff which shuts down feed pump 
and compressor. 


Big Savings at Small Cost 


First costs of Brookhaven’s evapora- 
tion unit, include $267,000, $60,000 
for the evaporator, vapor filter, and 


related equipment; $44,000 for piping, 
valves and instrumentation; $50,000 
for design and field engineering; and 
$113,000 for building and installation 
of equipment. Monthly out-of-pocket 
expense comes to $1,100 and includes 
labor, supervision, utilities, and drums. 

Savings on storage are big, though: 
$93,000 a vr. This figure is based on 
the cost—20¢ a gal.—of storing 468,000 
gal. of liquid wastes yearly if they had 
not been reduced to one percent of 
their volume by evaporation. 

Actually that savings figure doesn’t 
tell the whole story because it’s based 
on temporary, above-ground storage of 
hot wastes. Permanent, monitored 
storage underground might cost $1.50 
a gal. and more. 
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Chemical Engineering Fundamentals 


Catalytic Vapor Phase Reactions—III 


THOMAS E. CORRIGAN, Research Engineer, Olin Mathieson Chemical Corp., Brandenburg, Ky. 


Last month (Chem. Eng., Feb. 1955, p. 195), we 
presented the assumptions upon which the rate equa- 
tions are based and discussed the logic of each. This 
month we'll discuss how kinetic data are expressed and 
how they are obtained. 


Empirical Equations in Catalysis 


In many cases kinetic data are expressed by the use 
of rate equations that are entirely empirical. These 
equations often represent the data satisfactorily over 
the range of the experiments. 
condemn an equation merely because it is empirical. If 
the equation can be used with reliability for reactor 
design, it is a satisfactory expression of the reaction 
behavior. 

As a matter of fact, until the basic assumptions of 
the mechanism equations presented in this series are 
thoroughly confirmed by experimental data, they too 
may be regarded as a set of empirical equations (a highly 
systematized set with very logical justification, though). 

In the meantime, other empirical equations can also 
be used which may be simpler to apply or may contain 
fewer arbitrary constants. These also have their merit 
and are thoroughly justified. 


Use of a “Dirt Factor” 


In many reactions there is a continual deposit upon 
the surface of the catalyst which reduces its effective- 





Nomenclature (Consistent units) 


Reactant 

Concentration of adsorbed gas 

Differential operator 

Fouling factor 

Feed rate, see p. 198 

Rate constant, forward reaction 

Equilibrium constant 

An active center 

Total effective concentration of active centers 
Equilibrium partial pressure of adsorbent gas 
Reaction rate 

Products 

Mass of catalyst 

Degree of conversion 


x =A? SRF BORO D 
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There is no reason to : 


ness. Even at a constant flow rate the conversion in a 
flow reactor may continue to decrease during a run. 
When the catalyst activity drops to a certain point it 
is removed and regenerated. 

We can account for this decrease in cataly st activity 
with time by adding an empirical term to the rate 
equation. This term could be added as a coefficient of 
the numerator. A more logical place to add this term 
might be in the denominator as an added term to the 
series of adsorption terms. 

It may be assumed that a deposit on the catalyst will 
decrease the total number of active centers. Thus, 


L=ea+eat+°''+D 
and 


c. = (L — D)/(1 + Kapa + °°") 
where D is the fouling factor. With this correction the 
rate equation would be: 
k.[L — D\{[pa — (preps/K)] 


"= "(+ Kapa + Kaper + Ksps) (1) 


Hougen and Watson‘ suggest adding this fouling 
term to the denominator. Thus, 
shad k[pa — (peps/K)| (2) 
(1 + Kapa + Krpr + Ksps + D) 
In both cases D is not a constant. It varies with pressure, 
total conversion and length of run. 


Catalyst Poisoning 


A material which vitiates the value of the catalyst is 
a poison. A foreign material in the gas stream may 
either combine permanently with the active centers or 
merely block the pore openings and hinder diffusion 
into the catalyst. When the value of L becomes zero, 
the catalyst ceases to function and is said to be 
“poisoned.” A reaction may be self-poisoning if the 
adsorption of the products is so great that most of the 
active centers become occupied by product molecules. 

There would then be no room for further adsorption 
of reactant molecules and the reaction would cease. 
The extreme of this case is where the reactant is dis- 
sociated upon adsorption but there is no desorption at 
all of product molecules. 
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CE REFRESHER ... 


Conversion vs. Time-Factor Chorts 


x Ibmoles of CO, converted 
= 
f Ibmoles of CO, in feed 
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In that case the process is merely one of adsorption 
and the “catalyst” is not called a catalyst. It is an 
adsorbent. 


How to Express Catalytic Kinetic Data 


Before the kinetics of any reaction can be determined, 
experimental data must be obtained. These data must 
be expressed and interpreted properly before the correct 
rate equation and mechanism can be established for the 
reaction. 

In a batch reactor the variables which can be inde- 
pendently set are temperature, pressure, feed compo- 
sition and contact time. The dependent variable is 
degree of conversion. In a flow reactor the contact time 
does not appear as a variable but flow rate appears in 
its place. 
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The relationship between flow rate and contact time 
is very complicated and it is virtually impossible to 
calculate contact time from flow rate. However, kinetic 
data for catalysis are more easily obtained in a flow 
reactor and the ultimate use of the rate equation will 
also be for flow-reactor calculations. 

For this reason the contact time is not used at all 
but a “time factor” is used. The time factor is the 
ratio of catalyst mass to feed rate, W/F. W is simply 
pounds of catalyst and F is lb.-moles of feed per unit 
time. F could also be Ib.-moles of a specific reactant 
in the feed per unit time. Once F is defined in a given 
problem it must be consistent. 

The basic equation for catalytic flow reactors is: 

rdW = Fdz (3) 
where r= reaction rate; W = mass of catalyst; F = 
feed rate as explained above; and x = degree of con- 
version, 

Eq. 3 can also be written 

rd(W/F) = dz 

r = dxr/d(W/F) (4) 
This may also be expressed as Fdx/dW and has units 
of Ib.-moles of feed converted per Ib. of catalyst per hr. 

The weight of catalyst needed for a specified feed 
rate and conversion can then be calculated by rearrang- 
ing Eq. (4) this way: 


y zx 
- = y ; w 
0 r 


where W/F becomes the mass of catalyst needed per 
unit feed rate (usually expressed in moles of feed per 
unit time). 

This ratio, W/F, is then the independent variable 
(for catalytic-flow reactors) which is used in place of 
contact time. The term contact time is thus dispensed 
with for flow reactors. The r term in Eq. (5) is the 
reaction tate and is expressed by equations developed 
in the previous section (Chem Eng., Feb. 1955, p. 195). 


Integral Reactor Data 


There are two methods of expressing reaction data: 
total conversion data and differential or rate data. Total 
conversion data are usually expressed in the form of a 
plot of conversion vs. the time factor, W/F. These 
curves may be shown with total pressure, feed compo- 
sition or temperature as the parameter (see Figs. 1 
and 2). 

Since the reaction rate is (dx) /d(W/F'), the slope of 
a tangent to a curve shown in Fig. | is the instantaneous 
rate of reaction at that particular value of W/F and 
conversion. Thus, the values of r may be obtained from 
experimental data by taking tangents to the total con- 
version curves. 

In these curves we have the choice of basing the 
W/F value and the x upon the total feed or of basing 
these values upon one component in the feed. In either 
case the bases for expressing x and W/F must be 
consistent. 

Differential or rate data are taken from experiments 
where the rate of reaction can be measured directly. In 
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these cases the data are available as r values and there 
is no need for graphical differentiation. This method 
of obtaining kinetic data is superior to total conversion 
data but, as we’ll show later, the experimental difficulties 
of obtaining data this way are greater than for total 
conversion data. 


Experimental Methods of Collecting Data 


In order to obtain a rate equation for, and to. deter- 
mine the mechanism of, a chemical reaction, consider- 
able experimental data must be collected. For these 
data to be useful for a kinetic study they must fulfill 
certain requirements. 

Since the constants of the rate equation vary widely 
with temperature, the data for any series of runs must 
be isothermal. This means that during a run the tem- 
perature at any point within the catalyst bed must 
not vary. This is a condition that is difficult to obtain 
experimentally. Since heat is either being put into or 
removed from the catalyst bed at a rapid rate, it is 
almost impossible to eliminate transverse temperature 
gradients. 

The best we can hope for is to keep these tempera- 
ture gradients as small as possible. Also, since the 
amount of reaction at any given point along the length 
of a catalyst bed varies, it is almost impossible to elimi- 
nate longitudinal temperature gradients. 

The problem is usually handled by surrounding the 
tubular reactor with a heavy metal cylinder. The heat 
is supplied to the outer core and is distributed through 
the core to the reactor. The high heat transfer co- 
efficient and large mass of the core cause a better distri- 
bution of heat. Thereby, more nearly isothermal 
conditions are obtained within the reactor. 

There are other methods for keeping an experimental 
reactor in an isothermal state. One is to immerse the 
reactor in a boiling liquid or ia a molten salt. For high 
temperatures the boiling liquid is usually Dowtherm. 
Molten lead is often used as the metal. 


Flow Reactors Best for Kinetic Data 


Kinetic data for catalytic systems are best obtained 
in flow reactors. Any change in catalyst activity can be 
detected and corrected for in a flow reactor. In a batch 
reactor, a decreasing catalyst activity would not be 
taken into account. In a flow reactor the time factor 
depends upon flow rate. If conversion drops off during 
a run while the flow rate is constant, it must be due 
to a decrease of catalyst activity. 

An experimental flow reactor usually consists of a 
reactor tube, a surrounding metal core, heating elements 
and suitable recording devices for temperature and 
pressure. The reactor tube contains a support for the 
catalyst bed and a section for preheating the gases. 
The preheating section of the tube contains a spiral 
core so that the gas will pass rapidly through the preheat 
section and will come into intimate contact with the 
hot metal of the walls and core. 

It is important that the reactants be brought up to 
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reaction temperature before entering the catalyst bed. 
The temperature within the bed must be kept as nearly 
constant as possible. After leaving the bed the products 
pass through a cooling section and then a condenser. 


Experimental Equipment for Kinetic Studies 


The photograph below shows a bench-scale reactor 
that was used in a study of the kinetics of the steam 
methane reaction.” Curves such as those in Figs. 1 
and 2 can be obtained in a set-up like this. All the 
points on any one curve must be obtained at a single 
value of temperature and pressure. The rate of reaction 
is then found by measuring the slope of a tangent to 
the curve at any desired point. 

When used as a differential reactor, the flow rate 
and catalyst bed are adjusted to give a very low residence 
time of reacting mass within the catalyst bed. The 
amount of conversion in one pass is then very small. 
The conversion may be treated as a differential quantity, 
dx, and the value of W/F is small enough to be re- 
garded as a differential quantity, d(W/F). The ratio 
dx/d(W/F) is then the rate measured directly. 

If the feed to the differential reactor is unconverted 
reactant, the ratio dx/d(W/F) is then the initial rate, 


Te, and corresponds to the slope of the x vs. W/F curve 


at x= 0. To obtain rates other than the initial rate, 
the feed to the differential reactor must contain a mix- 
ture of reactants and products corresponding to the 
degree of conversion to be studied. 

The relationship between the integral and differ- 
ential data can be best illustrated by Fig. 3. Here dx 
represents the total conversion in the differential re- 
actor and d(W/F) is the W/F value. The ratio, 
dx/d(W/F), is a secant to the x vs. W/F curve. 

“With small increments the secant to the curve is 
practically the same as the tangent. The larger the 
increment used in the differential reactor, the less 
accurate is the approximation of secant tp tangent. 
There is no definite dividing line between that amount 
of conversion called differential conversion and that 
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called finite conversion. Fig. 4 shows an example of 
the case where the increments are too large to be con- 
sidered a differential reactor. 


Integral and Differential Reactors 


In determining kinetic data the reactor may be used 
as either an integral or a differential reactor. In the 
first case the feed is generally unconverted reactant. 
The reacting mass remains in the reactor long enough 
for a finite amount of conversion to take place. Total 
conversion is determined by analysis of the products. 
This total conversion is determined for several values of 
feed rate and is plotted against W/F as described above. 

Neither the integral nor the differential reactor is 
exclusively superior to the other. The chief advantage 
of the differential reactor is that it measures rate directly. 
Since most catalytic kinetic equations are in terms of 
rate, this term can be used directly to check the equa- 
tion. One disadvantage is that because of the small 
conversions involved, the analysis must be extremely 
accurate. In some reaction systems the required accuracy 
would not be possible. 

Another disadvantage is that although initial rates 
can be determined easily enough by using pure feed, 
rates Corresponding to volume elements other than the 
initial one would require the use of feeds consisting 
of the same mixture of reactants and products that corre- 
spond to the desired value of conversion. This would 
be virtually impossible in a system that involved many 
side or secondary reactions. 


Integral Reactor Most Practical 


The method most often used in experimental kinetic 
work is the integral reactor study. The advantage: 
chemical analysis need not be so rigorous for a reason- 
able degree of accuracy because it is total conversion 
that is measured. Also, im each case the feed may be 
pure reactants (except for recycle studies). 

The main disadvantage of the integral reactor is that 
the rate is not measured directly. The rate is the slope 


of a tangent to the curve. Therefore, it is the shape of 
the curve rather than the value of the ordinate that 
determines the rate equation. Any slight scattering of 
the experimental points would have a great effect upon 
the values of these slopes. 

Another disadvantage of the integral reactor is that 
the portion of the x vs. W/F curve which is most im- 
portant in determining mechanisms is at low values of 
W/F. Yet in this portion the accuracy of analysis be- 
comes increasingly important since the conversion is 
low. Total conversion values become as difficult to 
obtain as differential reactor values when W/F ap- 
proaches zero. 
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NEXT MONTH 


We'll begin a discussion on how to interpret 
kinetic data, explaining how to obtain experi- 
mental data, precautions to be taken and pitfalls 
that may trap the unwary kinetics experimenter. 


REPRINTS AVAILABLE 


You can now get reprints of the first four 
sections of the CE Refresher series. Price 50¢ 
each. Use your Reader Service postcards inside 
back cover for fastest delivery. 


Thermodynamics ........ Reprint No. 42 
Compression-Expansion .. .Reprint No. 45 
Chemical Equilibrium ....Reprint No. 49 
Homogeneous Kinetics .. .Reprint No. 57 
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5 e ACE HARD RUBBER 
PIPE AND FITTINGS 


Two types: (1) All hard rubber, threaded 
pipe for service to 50 psi., 120° F. 
(2) Rubber-lined steel, flanged pipe for 
pressures to 125 or 250 psi. Have same 
fine chemical resistance as tank linings. 





.¢ ACE SARAN 


Saran pipe, tubing, fittings, diaphragm 
valves, special molded parts, etc., have 
unusual resistance to chemical attack at 
room temperature. Dimensionally stable. 
High strength. 





e ACE HARD RUBBER LININGS 


Economical, universal protection against 
all alkalies, metallic salts, practically all 
inorganic acids, hydrochloric acid any 
strength, sulphuric to 50%, nitric to 
20%, phosphoric to 75%. Good to 
160° F. — sometimes higher. Ask for 
details of Ace two-layer lining system. 









ACE PARIAN 


Slightly better resistance at room tem- 
perature to moisture and chemicals (ex- 
cept acetic acid) than Saran. High impact 
strength. Odorless, tasteless, non-toxic, 
good for handling foods. At left: Parian 
diaphragm valve. 











e ACE SOFT RUBBER LININGS 


Corrosion resistance near that of hard 
rubber . . . recommended where abra- 
sion, mechanical abuse, or temperature 
variations are problems. At left is 12,000 
gal. outdoor acid storage tank, lined 
with soft rubber. 








ACE-HIDE 


New resin-rubber blend combines unusu- 
ally high impact strength and toughness 
with light weight and good chemical re- 
sistance. Available in molded parts. At 
left is standard 3-gal. Ace-Hide acid pail. 





e ACE SYNTHETIC 
RUBBER LININGS 


Many types available for handling oils, 
gasoline, other organic corrosives. Often 
used for higher heat resistance. Evapo- 
rator head at left, for instance, works 
at 232? FP. 









ACE-TEX 


Low cost pyrobituminous molding com- 
pound has excellent resistance to strong 
alkalies, calcium chloride, hypo, sul- 
phuric acid to 1.30, etc., but poor re- 
sistance to organic solvents and oils. 
Good for small tanks, etc. 





ACE MOLDED 
HARD RUBBER PARTS 


Many parts can be produced most eco- 
nomically by molding. This chlorine gas 
cell cover is example. Many large shapes 
can also be fabricated by special hand- 
wrapping process. 





RESISTANT 
CHEMICALS 












TEMPRON 


New heat-resistant Buna-N com- 
pound handles many corrosives to 
200° F. and above. At room temperature 
has better resistance to organic chemi- 
cals than natural rubber or plastics. Pipe, 
fittings, fabricated parts, etc. 


With literally hundreds of rubber and plastic compounds 

to choose from, we can usually supply the one best, most 
economical material for any corrosion problem. Pumps, tanks, 
piping, valves, utensils, and special molded or 
fabricated parts. Ask for our recommendations. 


CE rubber and plastic products 
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* December Contest Prize Winner 


Cover Hinge Defeats Headroom Problem 


Robert J. Ford and Robert J. Larson 
Assistant Supervisor and Supervisor, Chemstrand Corp., Decatur, Ala. 


When placing some new equip- 
ment in an area of low headroom 
we found it necessary to eliminate 
the cable and counterweight ar- 
rangement we had previously used 
for lifting a series of heavy 30-in. 
manhole covers. The old method is 
at the left in the sketch above. 

We found the solution to the 
problem in development of a pivot- 
type hinge for the manhole covers 
which allows them to be swung to 


one side. The new design appears 
at the right in the sketch. 

The machine shop fabricated a 
4-in. diam. hinge as shown at the 
right above, with an inclined face 
designed to lift the cover as it is 
swung to the side. The back half 
of the incline on the lower part of 
the hinge was cut off horizontally 
so that, in the open position, the 
upper portion of the hinge comes 
to rest on a flat bearing surface. 


This was done to prevent the pos- 
sibility of the cover sliding back 
down the incline and shutting of 
its own accord. 

To make sure of easy operation, 
the top portion of the hinge is fin- 
ished off with a brass sleeve and 
grease fittings. 


Simple Way to Sample 
Metal Melts 


R. Volterra 


General Plate Div., Metals & 
Controls Corp., Attleboro, Mass. 


In sampling metal melts, it is 
good practice to obtain a so-called 
“dip sample,” that is, to take the 
sample by means of a ladle from 
the melted bath. 

In the case of crucible meltings, 
and where the sample need not 
be very large, I have found it help- 
ful to use a sampler described here 
which is simple and effective. 

Use a graphite stirrer as large 
as 24 in. diam., or as small as 4 
in. Near the lower end drill two 
holes from opposite sides, slanting 
downward and meeting at the axis 
of the stirrer. 

The stirrer is first used to homo- 
genize the melt. Stirring helps to 
clean the cavity in the stirrer, dis- 
placing any slag from the holes. 
Then lift the stirrer quickly out of 
the melt, remove it from the fur- 
nace and shake into a clean pail 
filled with water, thus obtaining 
fine metal grains which are a good, 
representative sanrple of the melt. 





% January Contest Prize Winner 


“Quick Method for Cost 
and Weight Comparison 
of Piping Materials.” 


A prize of $50 in cash will be awarded to 
Carsten F. Boe, Professional Engineer, 
Malvern, Pa. This method easily dis- 
closes comparative advantages and will 
be described in the April issue. 


$50 PRIZE FOR A GOOD IDEA-— 
Until further notice the Editors of 
Chemical Engineering will award $50 


cash each month to the author of the 
best short article received that month 
and accepted for publication in the Plant 
Notebook. Each month’s winner will be 
announced the second following month 
and published the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 


than a McGraw-Hill employee, may sub- 
mit as many entries for this contest as he 
wishes. Acceptable material must be pre- 
viously unpublished and should be short, 
preferably not over 500 words, but illus- 
trated if possible. Acceptable but non- 
winning articles will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chem- 
ical engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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Often the solution 
is simple and inexpensive... 


Wiile it’s human to blame these dryer problems on 
the dryers themselves, the truth is that they’re often 
due to... 


...use of the wrong type of steam trap, causing equip- 
ment to waterlog...or heat-robbing air in steam spaces 
...or wasteful, unreliable, manual temperature control. 


Any one of these could cause poor dryer perform- 
ance...loss of production, product spoilage, waste of 
manpower and steam. 


See (right) how simply and inexpensively these 
troubles have been cured by Sarco products and know- 
how. Tell us about your problems and we'll be happy 
to put our 43 years of experience to work for you. Just 
call your nearest Sarco representative, or write Sarco 
Company, Inc., Empire State Bldg., New York 1, N. Y. 


Sarco has a wealth of 
helpful information 
on trapping, air vent- 
ing and temperature 
control. Tell us about 
your problem — we’ll 
be glad to send you 
this information and 
case history solutions 
to problems similar 
to yours. 














SPOTTY DRYING ELIMINATED: This 
atmospheric double drum dryer periodically 
waterlogged because of steam-lock in syphon 
pipe. Cold spots on drum surfaces, uneven 
drying and production slow-downs resulted. 


By simply replacing the original traps with 
Sarco Float-Thermostatic Traps equipped with ‘ 
built-in steam-lock release valves... these dry- 
ing troubles were completely eliminated. 








CURE FOR SLOW WARM-UP: When air 
gets into steam spaces of a dryer it forms a | 
heat-insulating film between the steam and 
heat-transfer surfaces...efficient transfer of 
heat from steam is impossible. Result: slow 
warm-up; prolonged drying time. 

Simple, inexpensive cure for this condition 
are Sarco Air Vents, such as installed on above 
rotary steam tube dryer. 





SARCO FLOAT - 
THERMOSTATIC 





"TEMPERATURE PROBLEMS SOLVED: 


Manipulating steam valves to control tempera- 
ture wastes manpower and steam...is often 
the cause of product spoilage. 

Sarco Self-Powered Temperature -Control- 
lers, as on this tray dryer, solve this problem 
-»-hold dryer at maximum temperature with- 


out danger of overheating. Inexpensive, simple 
and dependable. 
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Heat rise of oil in 14-in. stainless valves varies with heating method—(Fig. 1) 


Conductive Putty Improves Steam Tracing 


V. Wesley Weidman 


Engineering Research Laboratory, Engineering Dept., E. I. du Pont de 


Nemours & Co., Wilmington, Del. 


Vapor- or liquid-filled jackets are 
frequently used on pipelines, valves, 
or process equipment in order to 
maintain a desired product tem- 
perature for purposes such as con- 
trol of viscosity, or prevention of 
crystallization, polymerization, or 
freezing of process fluids. This pro- 
cedure usually is quite expensive. 
A low-cost alternate to jacketing is 
“tracing” with a small tube wrapped 
around or placed adjacent to the 
equipment to or from which it is 
desired to transfer heat. Tracing is 
quite readily inctalled, but its effec- 
tiveness is limited by the air gap 
or lack of direct contact between 
the heat source and receiver. As a 
means of improving performance, a 
solid heat-transfer medium has re- 
cently been developed which is ap- 
plied over the installed tracing in 
the form of a plaster or putty which 
hardens in place on air-drying. 

This material is based on the use 
of three constituents: graphite, a 
high-thermal-conductivity powder; 
clay, to impart workability; and a 
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sodium silicate binder. A mixture 
consisting of 10 parts by weight of 
graphite powder, | part clay, and 
5.5 parts sodium silicate, was found 
to be an effective heat-transfe: 
medium. The cost of the materials 
in this mixture is approximately 
$0.10/b. 

The performance of this mixture 
on unjacketed stainless steel valves 
that were traced with }-in. O.D. 
copper tubing was determined by 
comparison with (1) a steam-jack- 
eted valve, and (2) a steam-traced 
valve with no heat-conducting me- 
dium. These 14-in. valves were 
filled with a lubricating oil. Then, 
using steam at 145 psig. in the 
trace line and the jacket, the rate 
of temperature rise in the center 
of the valves was measured. The 
relative performance of these three 
jacketing systems is shown in Fig. 1. 

Performance under these static 
conditions of thermal loading re- 
mained unchanged throughout a 
270-hr. exposure to temperature 
including 30 cycles of heating to 


Steam-traced stainless valve before and 
after applying putty—(Fig. 2) 


about 180 C. (145 psig. steam 
pressure) and cooling to room tem- 
perature. During this exposure, the 
solid heat-transfer medium suffered 
no marked degradation such as 
excessive shrinkage, cracking, or 
spalling. 

Heat-transfer effectiveness of the 
graphite mixture under steady-state 
conditions of thermal loading was 
appraised on unjacketed Schedule 
40, 2-in. steel pipe that was traced 
with two straight lengths of 4-in. 
O.D. copper tubing spaced at 
180° from each other. Passing hot 
(60 C.) water through the pipe 
and 145-psig. steam countercur- 
rently through the tubing, an over- 
all coefficient of heat transfer of 
47 Pcu./(hr. sq. ft. °C.) based 
on tracer pipe O.D. was obtained 
for the graphite-covered case as 
compared to 4.2 Pcu./(hr. sq. ft. 
°C.) for the-unit without the 
heat-transfer medium. 

The material is compounded by 
blending two sizes of graphite pow- 
ders and clay, after which sodium 
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silicate is added to produce a work- 
able mixture. This is easily and 
rapidly applied by trowelling. After 
hardening by air drying, the mate- 
rial has a thermal conductivity of 
25 Btu./(hr. sq. ft. °F./in.) at a 
mean temperature of 290 F. The 
top-use temperature limit is ap- 
proximately 750 F. 

This material exhibits low shrink- 
age, a specific gravity of 1.4, shows 
excellent adhesion to metals, and 
has high impact resistance. Al- 
though drying time varies with 
temperature and humidity, a layer 
of this material 4 in. in thickness 
is usually sufficiently dried in about 
24 hr. under ambient conditions 
for the subsequent application of 
-thermal insulation. Drying rate can 
be accelerated by the gradual appli- 
cation of heat through the tracers. 

The materials for this solid heat- 
transfer medium are as follows: 

1. Sodium _ silicate: technical 
grade 1 Na,O/3.25 SiO, (Chemi- 
cal composition: 8.7% Na,O, 
28.4% SiO., 62.9% H,O by wt.). 

2. Clay: finely-divided _ plastic 
clay. 

3. Graphite: a blend of electric 


furnace graphite having the follow- 
ing approximate particle size dis- 
tribution: 


Weight, % 


A cubic foot of the wet graphite 
mixture can be made from these 
materials supplied in the following 
weights: graphite, 66.0 Ib.; clay, 6.6 
Ib.; and sodium silicate, 36.4 Ib. 
The wet mix weighs approximately 
109 Ib.; when dried, the residue 
weighs about 90 Ib./cu. ft. The 
usual safety precautions for sodium 
silicate should be observed in mix- 
ing and applying this material. Ap- 
plications of the solid heat-transfer 
medium must be allowed to dry and 
then are normally covered with a 
suitable thermal insulation system. 
A typical example of the use of this 
low-cost alternate to jacketing is 
illustrated in Fig. 2. 

The contributions of R. L. Bur- 
dick, G. E. Guy, R. S. Hagerman, 
A. C. Mueller, and F. J. Staudt to 
the development described in this 
note are gratefully acknowledged. 
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Over-Cooling Plus Heating 
Controls Temperature 


F. Stahl 
Chemist, Strasbourg, France 


In a pilot plant investigation it 
was initially necessary to provide 
controlled heating of the reaction 
vessel contents. For this purpose I 
provided a heating coil controlled 
by a thermostat. However, during 
the course of the research, the 


process was modified so that the 
reaction became slightly exother- 
mic, and it was no longer possible 
to control the temperature. 

On this account I also installed 
a cooling coil. An automatic valve 
for controlling the cooling water 
flow rate was not immediately avail- 
able, so I used a hand valve and a 
very simple method of operation 
and control which avoided holding 
up the investigation until an auto- 
matic valve could be obtained. 

First I set the water flow with 
the hand valve so that the reaction 
mixture could be cooled below the 
desired temperature, regardless of 
fluctuations in the exothermic re- 
action. Then the heating coil, 
which had been left in place, pro- 
vided enough heat under control of 
its thermostat to compensate for 
the excess cooling capacity of the 
cooling coil. 

This method worked well and 
gave satisfactory control of the tem- 
perature. While it would probably 


not be suitable for a production 
unit, it is a convenient system for 
development purposes, both with 
a process such as that described, 
and with processes where heat is 
required at the start, followed by 
cooling when the reaction gets 
under way. 





























Samples Column, Measures 
Pressure Drop 


Om P. Kharbanda 


Research Dept., Simon-Carves, Ltd., 
Stockport, England. 


In a liquid-vapor contacting de- 
vice, such as an absorption or a 
distillation column, it is often nec- 
essary to sample the vapor entering 
and leaving each plate, as well as to 
measure the pressure drop across 
each tray. In customary practice, 
separate connections are used for 
the two purposes. Hence, in taking 
the pressure drop reading, consid- 
erable difficulty is encountered due 
to condensation of vapor in the 
lines. 

By use of the device described 
here, this difficulty is easily over- 
come. Furthermore, the device has 
the additional advantage that it 
can be used as a vapor sampling 
line as well. 

The use of this device is best 
described by means of the sketch 
above. Suppose it is desired to sam- 
ple the vapor and measure the pres- 
sure drop across any particular plate. 
The T-shaped sampler shown above 
is inserted in the column both 
above and below this particular 
tray. The part of the device in- 
serted into the column may pre- 


206 March 1955—CuemicaL ENGINEERING 





























CIRCUIT BREAKER, MOTOR STARTER 
AND COMBINATION 


UNILETS* 


@ For safe, dependable performance in explosive atmospheres, select 
APPLETON Motor Starter and Circuit Breaker UNILETS with absolute confidence. 
Proof is industrial plant specification of APPLETON UNILETS without 
substitution for some of the nation’s most important petroleum and chemical 
processing projects. APPLETON UNILETS provide dual safety... during 
operation and maintenance alike... which eliminates “down time” on other 
electrical operating equipment while servicing. In addition, you get 

initial and long term savings, long life, and simplicity of installation 

and wiring. For additional information, write today. 


Sold Ex« lu S11 é ly Th ough Se le cle d 1 / ( Le sale rs 


ee oe ee ee ee ee 
1742 Wellington Avenue ° Chicago 13, Illinois 


Also Manufacturers of: 
Industrial 


Lights 6 | 0 iia 
Reelites 


Rel) On APPLETON eee the Standard jor Be lter i 1ving 


Explosion- 
Proof 


Fixtures “ST” Series 


Connectors 


NOW — for Greater Safety! 


s & 


Dust “ight... 
Rata Tight! 


. 





APPLETON Motor Starter UNILETS installed on jacket water 
and gas coolers, Engine Room No. 2, Main Line Booster 
Station of Permian Basin Gas Co., Spraberry, Texas. 


Advantages Found Only With APPLETON! 


“LS” Motor 
Starter 
UNILETS 


@ FIRST to be U. L. Approved for 
BANKED Circuit Breaker Group- 

* ing 

@ Combinations Meet U.L. Require- 
ments through Approval of 
Components 

@ FIRST to Achieve Safe Entrance 
to Motor Starter of a Combin- 
ation without Shutting Off 
Other Branch Circuits 


@ Full 7-Thread Explosion-Proof 
Protection ...No Bolts to Strip 
or Flanges to Nick 


@ Unmatched Accessibility for 
Easiest Wiring and Servicing on 
Every Job 


@ Light-Weight Construction for 
Easy Installation without Heavy 
Lift Equipment 


@ Quick Interchange on Leading 
Makes of Circuit Breakers and 
Motor Starters 


@ Flexible Field Set-ups Assured 
with Single and Duplex Male 
and Female Hub Adapters 


PATENT PENDING 


Write Today For Complete Information 








PLANT NOTEBOOK ... 


ferably be made in the form of a 
“thief,” with a series of holes on 
the under side, so as to obtain an 
average vapor sample. This is con- 
nected on the outside of the col- 
umn to a short length of tubing 
by means of cocks as shown in the 
figure. The arms A, and A, are con- 
nected to the manometer through 
appropriate traps. 

The procedure for using the de- 
vice is as follows: Open A, and A, 
to allow any condensate to drain 
down in the sampling tube. Then 


close A, and A,, and open C,, C., 
B, and B,. The condensate has now 
drained out of the sampling line so 
that the vapor sample can be col- 
lected in an appropriate sampling 
bottle after passage through a water- 
cooled condenser. B, and B, are 
now closed, and A, and A, opened. 
The pressure drop reading is then 
taken on the manometer. You may 
have to repeat this procedure if 
you see condensate accumulating in 
the lines which lead to the manom- 
eter. 
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Water Vapor Pressure of HBr Solutions 


D. S. Davis 


Professor of Chemical Engineering, Virginia 


Polytechnic Institute, Blacksburg, Va. 


The line coordinate chart above 
permits convenient and accurate 
estimation of the pressure of water 
vapor over aqueous solutions of 
hydrogen bromide. It is based on 
the equation log p = A + B/(t + 
230), where p is the vapor pressure 
of water in mm. Hg, t is the tem- 
perature in °C., and A and B de- 
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pend on the concentration of the 
solution. 

The chart has been constructed 
from reliable data in  Perry’s 
“Chemical Engineers’ Handbook,” 
3rd Ed., p. 170. Its use may be 
illustrated as follows: 

What is the vapor pressure of 
water over a 56% hydrobromic acid 


solution at 35°C.? Connect 35 on 
the t-scale with 56 on the concen- 
tration scale and read the desired 
pressure of water vapor as 5 mm. 
Hg on the p-scale. 
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Salt-Water Motor Starter 
Prevented Long Shutdown 


Paul C. Ziemke 
Engineer, Oak Ridge, Tenn. 


When an accident occurred to 
an emergency lighting engine, the 
fast-flying fragments of the cylinder 
head crashed through a bank of cast 
iron grid resistors on a 35-hp. agi- 
tator motor. The maintenance en- 
gineer was in a quandary since lack 
of the necessary resistor parts meant 
a prolonged shutdown, unless some 
other starting method could be im- 
provised. Starting the motor across 
the line proved unsuccessful, as the 
high initial inrush of current im- 
mediately blew the fuses. The idea 
of a double set of switches, one very 
heavily fused for starting, was aban- 
doned for lack of suitable switches. 

Fortunately, the chemical engi- 
neer had an idea. He pvrocured 
two wooden firkens from the plant 
cafeteria from which _ salt-water 
theostats could be made. Each tub 
was equipped with a top and bot- 
tom electrode made from stainless 
steel blank covers, 18 in. in di- 
ameter. The upper electrodes were 
suspended just below the liquid 
level with rubber gasket material. 
Then connections were made as in 
the sketch. To start the motor the 
lefthand switch was thrown. When 
the motor was up to speed, this 
switch was quickly opened and the 
righthand one closed. 
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Pfizer Unicon BE -) 


G. D: SHARE & Oe 


. ..». to make use of the 
unique advantages of WELSBACH OZONE 


...and, if you are faced with an oxidation 
problem, it may well pay you to investigate 
the potential value of Welsbach “Tonnage” 
Ozone in your process. It’s a new approach 
—a new and better solution to your oxida- 
tion problems. 


Ozone has always been regarded as a 
powerful oxidizing agent but there were 
problems—availability and dependability. 
Now those problems have been answered— 
with low-cost Tonnage Ozone, produced 
where it is used . .. by dependable Welsbach 
Ozonators. 


Just consider these unique advantages— 
advantages which only Welsbach Ozone can 
offer! 


1. No procurement problems. No freight, 
storage or materials handling expense. 
Welsbach Ozone is generated where it 
is used. 


. Fully automatic for continuous process- 
ing—maintenance costs are negligible. 
And since the only raw materials needed 
are electricity and air or oxygen, operat- 
ing costs are constant and predictable. 

. Inorganic reaction with ozone is quanti- 
tative and instantaneous. And, since only 
oxygen is added, no post-oxidative clean- 
up is needed. 
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4. Ozone cleavage of unsaturated organic 
compounds is very specific, resulting in 
higher yields of purer products at a 
lower cost. 


. Ozone acts as a catalyst for many oxygen 
or air oxidations at ordinary temperatures 
and pressures. 


TRY OZONE IN YOUR LABORATORY 


The Welsbach T-23 Laboratory Ozonator is 
designed specifically as a precision laboratory 
instrument capable of constant and reproduc- 
ible operation, positively safe to use. It effects 
substantial savings in research time through 
earlier completion of research projects at a 
lower cost. Write today for descriptive folder 
on the Model T-23 and, if you wish, indicate 
the nature of your problem. The Welsbach 
Corporation, Ozone Processes Division, 1500 
Walnut Street, Philadelphia 2, Pa. 


W ACH 


Welsbach Model T-23 Laboratory Ozonator— Gives con- 
stant, reproducible operation with no ozone leaks, no 
electrical hazards and substantial savings in research time 
and money. You'll appreciate its professional refinements. 


ONE IS TONNAGE OZONE 


iow: co's 


° DEPENDABLE 
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CLEANING THE BRUSH is easier today with paint-brush cleaners 
containing 5-10% Axrroso.® C-61 Surface Active Agent. This 
powerful cationic wetting agent gives added “bite” to volatile 
solvents in paint removers. Hard-caked brushes can be renovated 
by soaking in formulations containing C-61, then working sol- 
vent into bristles. Solvent-type or alkali paint removers with C-61 
also are effective on glass, porcelain, metal and clothing. (No. 1) 


“MOST GLAMOROUS GARBAGE IN THE WORLD.” That's what 
residents said of a new garbage collection system tested by 
Hartford, Conn., and Cyanamid and Union Bag and Paper Corp. 
It eliminates garbage spillage, odors, return trips by the collector, 
banging of cans on sidewalk and truck. This “package system” 
uses a paper bag made with Cyanamid’s Melostrength® Resin, 
which gives paper exceptional strength, wet or dry. (No. 2) 


Life ...on the Chemical 


New Product News 
CH2-CN 
CH.-CN 














SUCCINONITRILE 


This reactive 


r Suctinic Acid 1] aliphatic dinitrile 


now is available in 
semi - commercial 


¥ Succinamide ot quantities. 


The reactions of 
alcoholysis Succinic Esters succinonitrile may 
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surface active 
stuffs. (No. 3) 

















VAT DYES GIVE LASTING LIFE to colorful vacation fashions. 
Vat dyes are the best dyes for cotton and viscose rayon fabries re- 
peatedly exposed to sunlight, salt water, perspiration, rubbing and 
washing. These characteristics of vat dyes account for their popu- 
larity. Cyanamid, producer of C alco® Vat Dyes, works closely 
with textile finishers to he lp get top color performance. (No. 4) 
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AROUND THE CLOCK SERVICE to Cyanamid’s customers is pro- 
vided by modern phosphate mining, processing and iading 
facilities at Brewster, Florida. The rotary stacker-conveyor 
(above) helps expedite customers’ shipping schedules of high- 
grade phosphate of the desired analysis for both agricultural and 
industrial uses. In this system, the boom stacker dumps rock at 
the rate of 800 long tons per hour from a height of 86% feet. 


Newsfront 


: es 
ve R MY 2 


Underneath the piles of rock is a kidney-shaped tunnel—approx- 
imately 1,025 feet long—which contains two 24” belt conveyors 
for carrying the phosphate rock to the Drying Plant in the back- 
ground. There the rock is dried, further sized if customer re- 
quires, and loaded for shipment. Equally specialized equipment 
also speeds mining and processing, helping Cyanamid to give 
unusually flexible service to users of this basic chemical. (No. 5) 
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AM ( 
ERICAN Ganamid COMPAyy 


30 ROCKEFELLER PLAZA 
NEW YORK 20, NEW YORK 





S§ EN BD more information on the following items mentioned 
in the March, 1955 issue of LIFE on the Chemical Newsfront: ~ 


C. E. 


No. 1, 2, 3, 4, 5, 6. 


Literature (_] Prices (_) Sample [_) of. 
Name. 


Company 


STARTER CLUTCH MECHANISMS for the sleek new Martin 
B-57b bomber are getting a new carburizing treatment. Made 
by General Electric’s Aircraft Accessory Turbine Dept. at 
Lynn, Mass., these parts are carburized in Cyanamid’s new 
high-speed Agrocars® S$ and R Carburizing Compounds. 











Address. 





anee ee State 








They give deep, rapid penetration, minimum distortion. (No. 6) ee ee ee ee 
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You and 1) Sa fol Edited by Hugh T. Sharp 








In a rut? Lost sight of the 


goals you’ve set for yourself and 


the tremendous number of opportunities 


that exist for you 


as a chemical engineer? 


Need a reminder? 


Then it’s time again to 


ponder that very basic question... 


Do You Really Want to Be an Engineer? 


Donald B. Keyes 

You have probably been given 
much sound, practical. and con- 
crete advice about how to look for 
and how to secure a job. I am 
going to take the calculated risk 
of telling you bluntly what is on 
the minds of many of us when 
we evaluate you as potential em- 
ployees. We disguise this interest 
with carefully worded sociological 
and psychological questions, but 
what we want to know, what we 
must learn, is: Do you really want 
to be an engineer? 





Donatp B. Keyes is known and 
respected throughout the chemical 
industry. Engineer, educator, ex- 
ecutive, government administrator, 
consultant and author are among 
the titles he has held. Now asso- 
ciated with Arthur D. Little, Inc., 
he authored this article for a num- 
ber of engineering college publica- 
tions. Though originally intended 
for the undergraduate, it bears re- 
telling. 


- 


There are many opportunities 
today for the young man who sin- 
cerely loves his profession and can 
demonstrate his abilities. There al- 
ways are. The men I know who 
graduated during the early thirties 
in the midst of the depression 
thought they had a pretty tough 
time, but 90% of them were lo- 
cated in positions within six 
months after graduation. Many of 
them now hold very responsible 
positions in industry and in the 
technical world. Their chief char- 
acteristic then, as now, was that 
they really loved their profession. 


Fringe Fascinated Graduates 
Today, however, there seems to 
be generated in the minds of our 
college graduates, especially our en- 
gineers, a philosophy peculiar to 
the times. Personnel directors in- 
terviewing men in our colleges 
tell me that you are inclined to 
inquire first of all, not about the 
character of the job, but about 
pension plans and fringe benefits. 


A research engineer who recently 
retired as the executive of a large 
corporation told me that now, al- 
though his retirement allowance is 
$45,000 a year, he is forced to con- 
tinue to work for a living. Over 
the years he has acquired some 
rather expensive tastes and because 
of the tax situation and inflation, 
he cannot maintain his standard of 
living on his present pension, even 
though the size of his pension may 
look large to most of us. Even if 
you have a pension in your old age, 
it will probably appear inadequate 
from your viewpoint. 


How Valuable Is “Security?” 

Financial security must not be 
your primary objective. A reward- 
ing career is dependent upon this 
fundamental consideration: Will 
the type of engineering you have 
elected offer you the incentive, the 
curiosity and the urge to work 
hard and “go places.” 

It has been my privilege to know 
quite a few distinguished engineers. 
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Anhydrous Ammonia— 
shipped best in 


GATX Pressure Cars 


Volatile liquified gases like anhy- 
drous ammonia ride safe and sure 
in General American pressure tank 
cars. These cars are solid—they’re 
built of extra heavy plate that 
exceeds A.A.R. and I.C.C. specifi- 
cations. And, they’re insulated to 
prevent excessive vaporization. 
What’s more, they’re flexible in 
use—you can often vary the kind 





of gas you ship. 

Pressure cars are only one of the 
more than 200 different types of 
special tank cars in the fleet of 
48,000 cars designed, built and 
operated by General American. If 
you now ship or plan to ship bulk 
liquids, you'll find it pays to call 
your nearby General American 
district office. 














typical products successfully 
shipped in GATX pressure cars 


Butane ¢ Propane ¢ Ethylene Oxide « Propylene 
oe Vinyl Chloride ¢ Methyl Chloride ¢ Ethyl 
oride 





features of GATX 

pressure tank cars* 

All-welded Tank Jacket and Underframe ¢ Flued 
Dome Construction ¢ Safety Dome Platform 
(Available) ¢ Painting to Specification (Available) 
Insulation ¢ Special Fittings (Available). 
*Standard equipment unless otherwise noted. 


GENERAL AMERICAN 


GENERAL 
\ y 


TRANSPORTATION CORPORATION 


135 South La Salle Street ¢ Chicago 90, Illinois 
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YOU AND YOUR JOB... 


“The capable man should find unlimited oppor- 
tunities in the engineering field.” 


Looking back over the years, I 
know of only one of my acquain- 
tances who seems to have acquired 
real financial security. The state 
takes care of him and will do so 
as long as he lives. He paid a 
very high price for this security, 
but in fairness to this individual, 
may I say that he did not wish it 
this way. 

On the other hand, taking a typi- 
cal example of one of my friends 
who has been very successful in 
the engineering field, I know of 
no time when he was actually f- 
nancially secure. After working up 
to general manager of a company, 
he decided that the future of this 
company was not too good; it was 
in a very specialized field. He then 
became an engineering college pro- 
fessor. 

It was quite obvious to me that, 
although he was one of the finest 
professors I had ever had the pleas- 
ure of listening to in the engineer- 
ing field, he would be unhappy if 
he stayed in that position too long. 
Evidently, his thoughts were along 
similar lines, for during World 
War I he became the president of 
a war company, With the aid of 
a very competent staff of young 
people, he developed this company 
to such an extent that it became 
one of the greatest chemical com- 
panies of its day. The financial 
backers of this company, however, 
did not appreciate the vision of 
my friend. When he discovered 
that he could develop the company 
no further, he promptly lost inter- 
est, resigned, and became a con- 
sulting engineer. 

It wasn’t long before another 
concern, wishing to develop the 
chemical end of their business, 
hired my friend. For many years 
he gave all that he had to the de- 
velopment of this group. His suc- 
cess was phenomenal, and today 
this company is one of the truly 


great chemical concerns in the 
world. He remained active, upon 
request, long after his retirement 
age. When he finally retired, he 
still retained an active interest. 
Today he is still active and still 
very happy. 

At no time in his career, as far 
as I know, has he ever sought to 
work for his own financial security, 
but has given his all to the develop- 
ment of every organization with 
which he has been connected. It 
should be remembered, too, that 
he liked what he was doing, and 
when he didn’t, he changed to a 
new job that he did enjoy. 


Why Be Stifled? 

Shortly after World War II, 
another friend of mine, prominent 
in war work as an engineer, joined 
one of the smaller research units 
of a large company. After three 
months he quit. He could not 
stand the “atmosphere.” He found 
men in their early twenties who 
were not interested in creating any- 
thing. Merely interested in their 
pay, their fringe benefits, and their 
old-age security, they were actually 
looking forward to the time when 
they could retire and quit working 
for a living. 

He told me that this atmosphere 
just got on his nerves, so much $0 
that, although he was older than 
his colleagues and liked his par- 
ticular job, he could not work there 
any longer. 


Creating vs. Money-Making 

One of the best examples of a 
successful industrialist, an engineer 
whom I knew in the old days, was 
Herbert Dow, the founder of the 
Dow Chemical Company. If one 
reads the history of this company, 
one is impressed with the fact that 
its founder not only was seemingly 
uninterested in personal profit, but 
in the profits for the company. 


He took the attitude that a com- 
pany’s growth depended on its abil- 
ity to produce new products useful 
to the public at a price the public 
could afford to pay. 

He apparently reasoned that if 
one was successful in creating these 
new products at a price, the profits 
would come automatically—which 
they did. 

The same principle was applied 
by another old friend of mine, who 
started his first company with $243 
when he was seventeen years of age, 
and developed an “empire” worth, 
at the time of his death, over $25 
million. This man told me on sev- 
eral occasions that the love of crea- 
tion, and not of money, was his 
guiding principle. He told me that 
large profits obtained in a single 
year through the sudden develop- 
ment of a new product were always 
embarrassing to him, as his stock- 
holders expected him to re-invest 
this sum immediately to make an 
equal percentage profit—something 
that usually cannot be done. 


What Will the Public Pay for? 

Permit me to point out that the 
philosophy of these two men, so 
dissimilar in background and edu- 
cation, was a desire to seize every 
opportunity to create for the bene- 
fit of the public. They obtained 
their enjoyment in hard work and 
during their working hours. If 
either one of them at any time had 
fringe benefits of any description, 
I certainly do not know what they 
were. 

The enormous amount of energy 
Edison spent not only in creating 
but in promoting electrical engi- 
neering developments in order to 
satisfy the public is still appreci- 
ated. Many years ago the courts 
decided that the Edison patents on 
the moving picture machine were 
the basic ones, although three satis- 
factory moving picture machines 
had already been invented and de- 
veloped by other persons prior to 
Edison’s. But these three had been 
“abandoned.” The court pointed 
out that Edison had not abandoned 
his invention but had spent an 
enormous amount of time, energy, 
and money in seeing to it that the 
public received the benefits. 
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FIRING RATE — BBL/STREAM DAY 












































Start at the firing rate in your process units . . . allow a reasonable 
amount of air preheat (the higher the preheat, the more you'll save) 
...and look to the left for fuel savings. To convert that figure 
to cash — move to the right to your fuel cost line, and check your 
savings directly below. 


The savings you'll discover for yourself are not fantasy, either. 


They simply prove why a Ljungstrom Air Preheater will pay for 
itself in eighteen months...a year...even nine months or less 
—in fuel savings alone! 


And that isn’t all. When you add to this the increased production 
.. . higher product quality .. . decreased furnace maintenance 
typical of operations including a Ljungstrom — you'll see why the 
Ljungstrom Air Preheater can be the oustanding factor in your 
refinery for top economy and throughput. Write today for full details. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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YOU AND YOUR JOB... 


It was no more than human for 
the court to agree to give the credit 
to Edison rather than the prior in- 
ventors. Creation for the benefit of 
the public is what the public wants 
and, incidentally, what they are 
willing to pay for. 


Opportunities Unlimited 

One must not only love engi- 
neering, but use one’s knowledge 
and energy for the creation of some- 
thing that is directly or indirectly 


of benefit to all. Profits will take 
care of themselves. 

The capable young man with a 
sound educational background, with 
the desire to augment his knowl- 
edge throughout his lifetime, with 
a love for his work, and with an 
ardent desire to create for the 
benefit of mankind, should find un- 
limited opportunities in the engi- 
neering fields. 

Do you really want to be an 
engineer? 


Change Urged in Engineer’s Education 


A forceful plea for broadening 
the engineer’s education to include 
the humanities, arts and _ social 
sciences appeared in the January 
issue of Harper’s Magazine. George 
S. Odiorne, head of the Manage- 
ment Services Section of Rutgers 
University, argues that this is the 
only way to turn out more efficient 
engineers. 

In his provocative article, he 
takes the position that today’s need 
for engineers in not merely for 
more of them, but for more of 
them who can fit effectively into 
a world full of non-engineering 
relationships. 

It’s Odiorne’s thesis that present 
educational practices fail to prepare 
the graduate for the situation that 
he will find in industry. He holds 
that, “Not only in the universities, 
but also in the high-powered com- 
pany training programs, we con- 
tinue to train them for jobs that 
in fact no longer exist. 

“For the present-day engineer, 
the transition from university to 
laboratory or factory is easily made 
—it just means going from one 
school to another. His first year is 
frequently spent in what amounts 
to a post-graduate engineering 
course at company headquarters, 
where the technical principles 
learned at college are supplemented 
by the specific information the 
company requires. 

“It is on graduation from this 
school that the engineer finds ad- 
justment most difficult, for it is 
here that he must begin the process 


of ‘unlearning.’ Idea by idea, he 
must clear his mind of ‘pure’ engi- 
neering to make way for such mun- 
dane considerations as cost, market- 
ability, consumer foibles, company 
folklore, union contracts and the 
personality quirks of the chief engi- 
neer—in short, all the finely tooled 
and delicately adjusted machinery 
that keeps society going. 

“Often his work may consist of 
a ‘project’ in which he will have to 
communicate intelligently with 
other technicians, suppliers, cus- 
tomers, lawyers, advertisers and lay- 
men. When he is incompetent to 
handle these relationships his effi- 
ciency suffers, and all too often his 
training has given him little help.” 

Odiorne points out that a similar 
adjustment is called for if the new 
engineer finds his work lies close to 
the frontiers of science. Here he is 
often dismayed to find that the 
questions that come up are not so 
catagorical as those in the class- 
room, and “answers” may be as in- 
definite as those in economics, 
sociology or the arts. 

He goes on, “If he is unequipped 
to work in this climate of uncer- 
tainty and doubt, then his efficiency 
suffers further. Here again a great 
unlearning process must take place 
before he will be able to plunge, 
with relish and confidence, into 
problems that permit of no definite 
‘solution.’ Inevitably the successful 
engineer will make this adjustment, 
but meanwhile time and effort— 
his own and others’—will have 
been wasted.” 


Odiorne himself does not arrive 
at a definite solution to this prob- 
lem, but he does point to one 
which he terms, “more promising 
than any other I have seen pro- 
posed.” This is the so-called “3-2 
Plan” in which the student attends 
a liberal arts college for three years, 
and then transfers to an engineer- 
ing institution for two years of in- 
struction in an engineering spe- 
cialty. In college the student takes 
enough math and science to pre- 
pare him for his later studies, but 
he is also exposed to more of the 
humanities, arts and social sciences 
than the engineering school could, 
or would, provide. 

With this background making 
the adjustment will be easier, faster. 

This solution, he concludes, is 
clearly not the way to beat the 
Russians at the game of “Who's 
Got the Most Engineering Gradu- 
ates,” but, he continues, a technical 
society is not measured by its 
productivity of degree-holders, but 
only of goods and services. There- 
fore, more efficient, more effective 
engineers; not merely more engi- 
neers are needed. 

Broadening the engineer's educa- 
tion, Odiorne maintains, is the 
way to fill this need. At least, he 
contends, it will produce engineers 
who can fit effectively into “the 
‘unscientific’ turmoil in which the 
rest of us live.” 


LOST-TIME ILLNESS 
... Youth No Help 


Oldsters, who have been rele- 
gated to the background recently 
in a general emphasis on youth, can 
take a bow over the results of a 
recent Du Pont survey. 

Younger people, the survey finds, 
lose more time from work because 
of illness than do older men and 
women. In the 24-29 age bracket, 
55% of all Du Pont employees sur- 
veyed had a time-losing illness last 
year. Among those in the 36-40 
group, only 33% lost job time. 
The 55-60 bracket boasted a record 
of only 49% with lost time. 

In all groups, few missed more 
than a week’s time. 
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HYDROCARBON SEPARATION 


by Low-Temperature Processing 
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iF YOUR COMPANY is among the many who are 
looking into the extra profit possibilities 
“hidden”? in your fluid flows or by-product 
gases, in natural gas or in the air itself—check 
with Air Products. The low-temperature route 
is proving to be the most profitable for more and 
more separation processes. For example, many 
ammonia manufacturers — both petro-chemical 
and coal chemical—are using low-temperaturesto 
produce oxygen and nitrogen... purify hydrogen 
...recover valuable by-product hydrocarbons. 








36-page BROCHURE explores the broad pos- 
sibilities of low-temperature processing . . . 
illustrates Air Products’ facilities. Write for a 
free copy. 
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Ask Air Products to investigate the possibilities 
of your hydrogen, hydrocarbon-rich streams. 
Leader in its field, Air Products has designed 
and built close to 700 low-temperature gas sepa- 
ration plants. Our more than 100 engineers are 
at your service. We can supply a preliminary 
engineering analysis, or a complete process 
design. Outline your problem to us—your in- 
quiry will incur no obligation. Air Products, Inc., 
Dept. F , Box 538, Allentown, Pa. 


Air Products 


INCORPORATED 


Specialists in Low-Temperature Processing 





WHICH OF THESE COKE OVEN CHEMICALS can you use? Republic makes these 
widely used products: Sulphate of Ammonia for blenders of high nitrogenous 
fertilizers; Benzols used in making synthetic rubber, nylon, phenols and deter- 
gents; Nitration-industrial Toluols from which lacquers, perfumes, pharmaceuti- 
cals, inks and T.N.T. are made; Industrial Xylols used in aviation gasoline, paints, 
germicides and riboflavin. Also Tar, Crude Naphthalene, Pyridine and Crude, 
Heavy Solvent. 


away corrosion before 


it gets started 











REPUBLIC STEEL CORPORATION 
3116 East 45th Street, 
Cleveland 27, Ohio 


Please send me more information on: 


Cc ENDURO? Stainless Steels 0 Containers 
Cc] Materials Handling Equipment a Coal Chemicals 


Name. Title 





Company 





Address. 





City. Zone State 





K-7768 
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PROTECT YOUR PACKAGED ITEMS by shipping or storing them in Republic Steel 
Containers. Drums and barrels of ENDURO Stainless Steel give maximum 
protection against product contamination. Enduro neither affects nor is affected 
by most chemicals and food products. Resists corrosion. Resists hard use and 
abuse. Never needs painting. Lasts indefinitely. Many styles to choose from 
in sizes up to 55 gallons. 


Be sure your process equipment is made of 
Republic Enduro Stainless Steel. 


Take that yarn dyer shown below. Dye vats, racks 
and sticks are all Enduro Stainless Steel. Just a 
quick, simple washand the next batchisreadytogo. 


Those dyes are corrosive. They formerly gnawed 
their way through equipment so fast it had to be 
replaced long before it should have been. And a 
lot of yarn was rejected because vats weren’t en- 
tirely clean and one color ran into the other. 


Now, Walter E. Knipe & Sons tell us there is no 
maintenance problem whatsoever. Colors come 
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YOU CAN REDUCE MATERIALS HANDLING COSTS at many stages of processing 
with Republic Materials Handling Equipment. Pictured is the PB-125 Dump- 
Type Box and Skid Unit. It's designed for efficiency and economy, can be 
operated by one man. Use it to handle light or heavy materials, wet or dry, 
hot or cold. Republic specialists will work with you in designing units to meet 
your specific needs. 


bright and true because there’s no place on 
Enduro Stainless Steel for dyes to get a foothold. 
All equipment cleans sterile-clean. And it’s easy 
to do. And that means savings all the way down 
the line. 


Whatever corrosion problem you may have, 
chances are Enduro Stainless Steel can help you 
solve it. And no matter what Enduro physical or 
chemical property you want most, you get the 
others automatically. 


Republic pioneered the use of stainless steel. And 
all the experience we have is available to you. Just 
mail the coupon and let Republic do the rest. - 


REPUBLIC STEEL 
Worlds Widhet Range 
of Studland, Stole andl Stal Frodo 





by? indie , Edited by Morgan M. Hoover 
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CONVERTER BEING PLATED internally by flow of a solution through the equ 


ipment. Deposit is even throughout. 


Chemical Nickel Plating Comes to the Fore 


Process equipment now being produced which 


has (1) cost advantages over solid nickel, and (2) per- 


formance advantages over electroplate. 


Chemical nickel plating has just 
taken another big step forward. In 
a way, this is the most important 
step to date—for it means that the 
advantages of chemical nickel plat- 
ing can now be passed on to the 
users of process equipment. 

It took a company with exten- 
sive experience in the nickel plating 
of process equipment by electrolytic 
means to recognize the poten- 
tialities of chemical nickel plating, 
to establish pre-plating and _post- 
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plating procedures, and to provide 
the necessary production facilities. 
American Locomotive is the com- 
pany, and Dunkirk, N. Y., is where 
chemically-plated converters, piping 
and other gaseous transmission 
equipment for the A.E.C. are al- 
ready on the production line. 
Advantages claimed are: 

> Uniform Thickness. The process 
can be used to plate any surface, 
no matter how intricate, with uni- 
form thickness. This is impossible 


with electrolytic nickel plating. 
> Zero Porosity is guaranteed even 
in thin plating thicknesses of less 
than one mil. 

> Excellent Adhesion. The bond is 
intermolecular. Plated steel shows 
no spalling even when pulled to the 
yield point. 

> High Hardness. Hardness aver- 
ages about 500 Vickers or 49 Rock- 
well C, and canbe increased by 
post-plating heat treatment to 950 
Vickers or 63 Rockwell C. 

These factors add up to~a cost 
reduction opportunity for a com- 
pany now using nickel for anti-con- 
tamination or corrosion resistance, 
where the corrosion rates are not 
too severe. In many instances where 
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These Alloys Can Really Handle Hot Acids 


. 


SAVES $25,000 A YEAR—Agitator sweeps => 
and shafts made of Hasre.Loy alloy B mix a cor- 
rosive and erosive mineral slurry containing 6 to 
80 per cent sulphuric acid. The alloy’s corrosion 
resistance has resulted in a maintenance saving 


of $25,000 a year. 


<—SAVES $5,000 YEARLY —Hasretoy alloy C charg- 
ing baskets have decreased maintenance by 90 per cent on 
this job. They resist oxidizing and reducing conditions 
caused by acid salts in a solution of hot sulphuric acid. 


<—4 YEARS IN HOT H2S0O, AND HCl 
Propellers, shafts, thermometer wells, and 
blow-off lines formerly used on this dye kettle 
had to be replaced every three months. 
Haste.toy alloy D parts used in the same 
severe service are still good after four years. 


Haste.ioy alloys can help solve your cor- 
rosion problems, too. For further information, 
contact the nearest Haynes Stellite Company 


office listed below. 


TRADE-MARK Union Carbide and Carbon Corporation 





Nickel-base, corrosion-resistant alloys available as 


sheet, plate, bar stock, welding rod, welded tubing and General Offices and Works, Kokomo, Indiana 


i east pipe 1 pipe fittings, sand and precision- Sales Offices 
thet ane PIP oer Pip adi F Chicago — Cleveland — Detroit — Houston 
investment castings. : Los Angeles—New York—San Francisco—Tulsa 





“Hastelloy” is a registered trade-mark of Union Carbide and Carbon Corporation. een sii 
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electroplated nickel equipment is 
now used, chemical nickel plating 
offers distinct advantages at roughly 
the same cost. 

Early pioneering work with 
chemical nickel plating was done by 
the Bureau of Standards. Alco’s 
process, called Alcoplate, is based 
on General American Transporta- 
tion Corp.’s patents (their Kanigen 
process). Kanigen (derived from 
catalytic nickel generation) is 
“chemical deposition of a high- 
nickel, low-phosphorus alloy and 
the coating derived therefrom.” 

General American’s first license 
went to Keystone Chromium Co. 
of Buffalo. The second went to 
Alco in May, 1954, while the first 
foreign license was granted to a 
French combine in Oct. 1954. Gen- 
eral American has recently been 
nickel plating their tank cars by 
chemical means. 


Two Plating Methods 

The Dunkirk production facili- 
ties (see flowsheet) are designed for 
two continuous-flow methods of 
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plating. First is a closed cycle sys- 
tem used for internal coating and 
for volume coating of similar-sized 
products—while the second is an 
immersion process for both internal 
and external coating and for plating 
product parts. 

All equipment is lined with glass 
and linked with glass piping since 
the plating solution will deposit 
nickel on all but glass-like surfaces. 

Plating is at a uniform rate— 
from 0.6 to 1.0 mils per hr. Com- 
position of the plate is usually 93% 
nickel and 7% phosphorus. 


How They Work 

Products are immersed (after suit- 
able surface pre-treatment) in a hot 
(180 F.) alkali cleaner for 10 min. 
Then they are rinsed in cold water 
and pickled for 10 min. in muriatic 
acid at room temperature. This is 
followed by a second rinse in water 
and a second immersion in the 
alkali cleaner. These operations are 
substantially the same as those per- 
formed prior to electroplating. 

Chemicals for plating are mixed 


in 8-ft. diameter make-up tanks, 
using top-mounted motor-driven 
agitators. The solution is trans- 
ferred through plastic pipe to the 
surge tank of the process loop. 
From the surge tank, the solution 
is pumped through a pre-heater 
into the main heater, where its 
temperature is raised to 215 F. It is 
then introduced into the work to 
be plated. 

Plating takes place by catalytic 
reduction of nickel by sodium hypo- 
phosphite at the elevated tempera- 
ture. From the product, the spent 
liquid passes through flash evapo- 
rators (used to drop the solution 
temperature rapidly and to remove 
accumulated condensate from the 
main heater) to the regeneration 
tank. Here, concentrated solutions 
of caustic, nickel sulfate and so- 
dium hypophosphite (from chemi- 
cal feed tanks) are introduced by an 
automatic proportioning pump to 
restore the solution to optimum 
concentration. The regenerated so- 
lution is then pumped back to the 
surge tank to complete the cycle. 
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Complete protection in a single coat—10 mils thick! 


Amercoat No. 87 will cut your maintenance costs because 
one coat gives you the thickness and protection previously 
available only through the application of multiple coats. 


Amercoat No. 87 is the brand new solution to an old 
problem, for it combines the time-tested chemical and 
weather resistance of a vinyl with the extra thickness that 
was heretofore available only in conventional mastics. 


Amercoat No. 87 is easily applied with standard industrial 
spray equipment. Only one cross-spray coat, over a primed 
surface, is required for complete protection. Because 
Amercoat No. 87 is a true vinyl, it is not limited to black, 
but is available in a variety of colors. 


You can save up to 50% of your labor costs with Amercoat’s 
new vinyl mastic No. 87. We will be pleased to send 
you a bulletin describing this new coating in detail. 


Protected with 
Notice the sharp bolt threads, welds Amercoat 87 


and sharp corners are completely 
protected with one coat of 
Amercoat No. 87—10 mils thick! 


CORPORATION 


Dept. A, 
4809 Firestone Blvd., 
South Gate, California 


EVANSTON, ILL. © KENILWORTH, N.J. © JACKSONVILLE, FLA. * HOUSTON, TEX. 
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See ey ee erate 


Fully adaptable for varied 


BEARING HOUSING 


The 'B0i Ba eis 


ADAPTOR 


New Series H DURCOPUMPS 
Meet Chemical Industry Demands 


These pumps are designed to solve your tough pump- 
ing problems, and to meet your own special require- 
ments. More adaptable than any previous chemical 
pumps, Series H Durcopumps are a new approach to 
chemicals handling. They are built for high heads and 
low capacities, as well as routine transfer services. 


They have the most rugged shaft, the least shaft de- 
flection, the heaviest bearings, and the highest efficien- 
cies of any Durcopumps ever built. 

Series H Durcopumps are entirely new. Durco 
Bulletin P/8, which contains complete details, will be 
supplied to you on request. 


ALLOYS OF CONSTRUCTION. Durimet 20, Chiorimet 2, 
Chiorimet 3, Durco 18-8-S-Mo, Durco 18-8-S, Durco D-10, 


Monel, Nickel, Inconel, Ni-Resist +2 and Cast Steel. 





THE. all new SERIES DURCOPUMP 
ee eel : 


* The adaptability of this new line of pumps 
provides a wide range of sizes from a min- 
imum parts inventory. For example: A No. 2 
Bearing Housing and a No. 1A Adaptor 
accommodate the following pump sizes: 

1” x 1” closed impeller 
1%" x 1” open impeller 
1%” x 1” closed impeller 
2” x 1," closed impeller 


DURCOPUMPS 


THE DURIRON COMPANY, Inc. / Dayton, Ohio 


BRANCH OFFICES in Atlanta, Boston, Buffalo, Chicago, Cleveland, Detroit, Houston, Knoxville, Los Angeles, New York, Philadelphia, and Pittsburgh. 
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Explosion Sets Off Hydrocarbon Conversion 


Detonation of a thermally unstable gaseous hy- 


drocarbon is added proof that rapid conversion time 
yields the finest, blackest carbon blacks. 


What’s the best way to produce 
the finest and blackest carbon 
black? 

¢ Cut down the rate of par- 
ticle growth. 

e Decrease the 
time. 
And that’s just what Godfrey L. 
Cabot does in its novel detonation 
process. 

By passing a detonation wave—at 
velocities greater than the speed of 
sound—through a gaseous suspen- 
sion of a hydrocarbon, Cabot pro- 
duces a fine carbon black in a 


conversion 
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fraction of the conventional con- 
version time. 
Simple Set-Up—The reaction is 
carried out in a horizontal cham- 
ber of any convenient length and 
cross section. A plate—drilled and 
tapped for a spark plug—covers one 
end of the reactor. The other end 
hooks up to a discharge line which, 
in turn, connects with an off-take 
pipe leading to a carbon black sepa- 
rator. 

With the discharge valve closed, 
detonation charge, inert carrier gas 
and feed gas are pumped into the 


reactor via three separate inlets. 
And piezo-electric gages are con- 
nected into an oscilloscope to re- 
cord the velocity of detonation 
wave travel. 

> Ready to Run—When the cham- 
ber is fully charged, three gaseous 
zones are present: detonation, inert 
and feed. The smallest of these is 
the inert gas—acting as a barrier 
between the detonation charge and 
feed gas. 

After charging, inlet valves are 
closed, the spark plug is excited and 
the discharge valve is opened. Then 
combustion gases and carbon black 
flow out of the reactor, into the 
separator. 
> Preferred Pressures—Since the re- 
action is independent of pressure, 
the reactor can be run at either 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 





He is your J-M Insulation Contractor...the man with 
the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for al] your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center—largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM 


199 Bay St., Toronto 1, Ont. 


*Reg. U.S. Pat. Off. 


Johns-Manville First in INSULATION | 





MATERIALS « 
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elevated or reduced pressures. But- 
to facilitate removal of the product 
—it’s best to run the carbon black 
vecovery system under vacuum. 

> Choice of Hydrocarbon—The only 
criterion in selecting the proper 
feed gas is thermodynamic insta- 
bility. 
of sustaining a detonation wave 
can be used. The hydrocarbon’s 
ignition or flammability limits do 
not—in any way—restrict the reac- 
tion’s progress. 

If enough oxygen-containing gas 
is added to the more stable hydro- 
carbons, they too can be used as 
feed. However, the ratio of oxygen 
to carbon atoms should be less than 
one. Larger ratios may yield no 
carbon at all. 

The new process yields a fine, 
black product having a notably low 
electrical resistivity. Physical data 
are cited in the patent and are 
compared with those of standard 
carbon blacks.—U. S. 2,690,960 by 
George B. Kistiakowsky, George D. 
Halsey, Jr., Murray E. Malin and 
Herbert T. Knight to Godfrey L. 
Cabot, Inc. 


Two-in-One 
Oil Extraction 


Pre-drying of raw material goes 
by the boards in this new process 
for extracting oil from cottonseed, 
flax, soybeans, etc. Instead, the 
drying and extraction are combined 
in a single operation. 

This is how it’s done. 
> Azeotrope Formed—Hot solvent 
vapors do a two-fold job. They: 

¢ Dry the raw material—by 
forming an azeotrope with the 
water in the seeds. ‘ 

e Extract oil from the seeds. 

The water-solvent azeotrope— 
along with excess solvent vapors— 
leaves the column as overhead, 
going first to a condenser, then to 
a separator. Condensed solvent is 
recycled to the system. 
> And Oil Extracted—Hot, water- 
free vapors diffuse down through 
the seeds. Weak miscella is recy- 
cled to the top of the extractor; 
concentrated miscella goes to an 
evaporator. Solvent—recovered in 
the evaporator—goes to a super- 
heater, then is recycled to the 


top of the extracting column. 
The inventor describes, but does 
not claim, equipment used in car- 


rying out the process.—U. S. 2,695,- 
304 by Roy W. Barns to The 
French Oil Mill Machinery Co. 





Any hydrocarbon capable ' 




















Heating and 
deaeration 


Heating 


Deodorizi 




















Condensate 





r<— Stripping steam 


To steam jet 
ejecter system 


Deodonzed 
oll 
























































I 








fue 





4 
‘. Dowtherm 
vaporizer 








Oils Deodorized in Multi-Stage Column 


Semi-continuous deodorization of 
fatty oils is stepped up in this novel 
column consisting of five trays or 
zones: 

¢ Deaerating and heating. 

¢ Heating. 

¢ Deodorizing. 

¢ Deodorizing. 

¢ Cooling. 
Baffles—atop each tray—play a dual 
role. They (1) provide a tortuous 
path for escaping vapors and splat- 
tering oil thrown up from the trays 
and (2) connect the trays with the 
evacuated column. 
> Typical Installation—For a clear 


picture of how the equipment 
works, let’s take a look at a typical 
run of 2,500 Ib. ‘of cottonseed oil. 

Before any oil enters the col- 
umn, the steam ejector system is 
put into operation. And the col- 
umn is evacuated to a pressure of 
about 6 mm. Hg. 

Then oil is transferred from the 





To get any patents, including 
those mentioned here, order 
from the Commissioner of Pat- 
ents, Washington 25, D.C. Each 
patent costs 25 cents. 
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Advertisement of THE PERKIN ELMER CORPORATION 


Analysis Moves from 


Lab to Line 


The pride of the automation proponents is the chemical 
processing plant. Carloads of materials flow through its 
complex network of pipes into gleaming fractionation 
columns, purification towers and reactors with a mini- 
mum of human attention. Equally large amounts of fin- 
ished product flow outward without ever having been 
seen by human eyes. 

This complex system functions smoothly thanks to the 
hundreds of control instruments in any processing plant. 
They control material flow, they provide the correct 
temperature and pressure to produce the highest product 
yield. These plants represent our closest approach to the 
automatic factory. 

But in this system there are flaws. For even when all 
dials and gages are functioning correctly, the product 
yield in terms of quality and quantity may be completely 
awry. These instruments will not indicate changes in raw 
material composition, catalyst contamination, or loss of 
efficiency in a scrubbing tower. Present-day instruments 
indicate only the process stream environment, not the 
composition of the process itself. Only the control labora- 


Fee operon oe 


[Conrron LAB | 


tory is able to give us an accurate picture of the product 
and its composition as it moves through the plant. Subtle 
deviations in the product can be spotted and analyzed, 
and from the control laboratory instructions can be for- 
warded to process areas prescribing changes in control 
instrument settings. Thus, true control in today’s process- 
ing begins in the analytical laboratory. 

But efficient as they are, control laboratories still repre- 
sent a bottleneck in the processing chain. It takes time to 
move a sample to the laboratory, analyze it, and relay 
findings back to the plant. Meanwhile, vast quantities of 
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TOMORROW 





product may have moved through the processing units. 

An obvious solution is to move the laboratory to the 
problem, i.e., tie an analytical instrument like the infra- 
red spectrometer directly into the process stream where 
it can produce continuous and instantaneous data. In- 
struments capable of providing such “on-stream analyt- 
ical control” are just beginning to appear. They will not 
replace existing environmental controllers but they do 
provide the means for automatically controlling these in- 
struments to meet changing process stream conditions. 
They close the loop between the product and the process 
stream environment in which it is produced. 

Two such on-stream analyzers are already in produc- 
tion by Perkin-Elmer and are being used in the field. 
Known as the Bichromator and Tri-Non Analyzers, each 
has its use depending upon the particular problem to be 
solved. While the most obvious application for such 
analyzers is to monitor the finished product, in a com- 
plicated chemical process where there are many vari- 
ables, end point analysis does not provide sufficient con- 
trol information. Hence, it is found advisable to install 
instruments at several critical points in the process. Such 
analyzers will soon make true automation a reality in 
chemical processing. 





Digest of an article from Control Engineering, Oct., 1954. 


Reprints available from Perkin-Elmer on request. 





THE PERKIN-ELMER CORPORATION, NORWALK, CONN. 
First in Analytical Control 
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measuring tank to the first tray— 
for one-half hour’s treatment. Dur- 
ing this time, the oil is heated to 
320 F. (below the effective deodori- 
zation temperature), steam stripped 
and deaerated. Stripping steam and 
air go off into the shell’s vacuum 
zone, then out through a vacuum 
connection. 
> Second Tray—From tray #1, the 
oil moves to the second tray for 
one-half hour’s treatment. Here it 
is stripped and heated to a deodori- 
zation temperature of 460 F. 
While this treatment is going on, 
another batch of oil is introduced 
to the first tray for heating, strip- 
ping and deaeration. 
> Third Tray—Following treatment 


in tray #2, oil passes to the third 
tray where it is deodorized—by 
steam stripping. 

Drop valves are then opened to 
deliver the batch from one tray to 
the next. And the process is con- 
tinually repeated—oil going to tray 
#4 (deodorizing) and finally to 
tray #5 (cooling). 
> Unit’s Efficiency—The inventor 
claims that the baffles atop the trays 
are responsible for the unit’s effec- 
tive use of stripping steam. Only 
4.5 Ib. of steam per 100 lb. of 
deodorized oil are required in most 
cases as compared with 25 Ib. in 
conventional equipment.—U. S. 2,- 
691,665 by Alton E. Bailey to Na- 
tional Cylinder Gas Co. 





Condenser 
plate 


Borrowing from conventional still 
operation, this new molecular still 
makes use of a refluxing action—to 
effectively separate heat-sensitive 
compounds. 

Although the still can be made 
up of any number of sections, only 
three are shown. Each consists of a 
vaporizer plate, condenser plate and 
feed screw. Vaporizing plates are 
mounted on and rotate with the 
central shaft; condensing plates are 
stationary. 

Feed, continuously flowing into 
the bottom of the middle screw, is 
raised to the middle vaporizing 
plate. Liquid is thrown out—cen- 
trifugally—on this plate in a thin 
film and is partially vaporized. 

The vaporized portion (1) con- 
denses on the cold condenser plate 
immediately above and (2) runs 
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Refluxing Simulated in Molecular Still 


7 Condenser 


Bottoms 


down the underside of the plate to 
the bottom of the upper feed screw. 
The screw then raises the liquid to 
the upper vaporizing plate (in this 
case, the rectifying section). Here 
part of the liquid vaporizes, then 
condenses (as volatile product) on 
the top condenser. Residual liquid 
—equivalent to reflux in a conven- 
tional still—returns to the feed plate. 
Unvaporized liquid on the middle 
vaporizing plate runs down to the 
bottom feed screw and is lifted to 
the lowest vaporizing plate (the | 
stripping section). The more vola- 
tile constituents vaporize and con- 
dense on the condenser plate imme- 
diately above. Condensed liquid is 
recycled to the feed plate. Residue 
on the vaporizing plate is withdrawn 
as stripped bottom product.—U. S. 
2,694,675 by Walter H. Hogan. 














Competition for 
Bubble Cap Trays 


For something new and different 
in fractionating trays, take a look at 
this—a tray made up of stepwise 
troughs. 

And compare these features with 
those of the conventional bubble 
cap tray: 

¢ Simpler and cheaper fabrica- 
tion—from thin, lightweight, cor- 
rosion-resistant metals. 

e Easier assembly and mainte- 
nance. 

¢ Greater riser area—25-30% 
compared with the conventional 
6-15%. 

¢ More efficient contact be- 
tween countercurrent liquid and 
vapor—due to equal slot submer- 
gence under all flow conditions.— 
U. S. 2,692,128 by Vernon O. 
Bowles to Socony-Vacuum Oil Co. 


Shortcut to 
BHC Recovery 


Atomization and steam distilla- 
tion replace evaporation in this new 
process for the rapid recovery of 
benzene hexachloride from a ben- 
zene solution. 
> Atomized Solution —The BHC- 
benzene solution is atomized and 
intimately mixed with steam in an 
aspirator atop a vaporizing chamber. 

Overhead vapors— benzene and 
steam—flow to a condenser, then 
to a separator. And condensed sol- 
vent is recycled to the benzene 
chlorinator. 

Benzene-free BHC particles—set- 
tling to the bottom of the vaporizer 
—are recovered in a water slurry.— 
U. S. 2,691,625 by John T. Clarke 
to Ethyl Corp. 
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WHAT DO YOU Look FOR 
IN A PLATE HEAT EXCHANGER? 


HIGH THERMAL aeenoemeciys 


In De Laval Plate \Heat Exchangers the 
plates are so designed as to produce 
strong turbulence and high velocity . . . 
achieving maximum heat transfer. 


HIGH PRESSURE a Enea 


De Laval Heat Exchangek plates are made 
of heavier gauge stainless steel than ordi- 
narily used . . . plate throats are pressed 
to provide greater strength . . . internal 
stress in plates is minimized by design. 


PRECISION TIGHTENING? 


Cap nuts on tightening bars are fitted with 
thrust ball bearings and thrust washers 
. . . Clearly stamped indi¢ating marks 
make it easy to tighten to same tension 
each day. | 


' 


SIMPLE CLEANING? 


The De Laval Heat Exchanger is designed 
for easy cleaning either by backflushing 
or manual washing. Unit is/easily opened 
for inspection and reseay pe 


Get all the facts . . . today! Write for 
De Laval Heat wren siti Bulletin. 


DE LAVAL 


plate ak-¥- 0 a» @onal-Galel-ta— 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York * 427 Randolph St., Chicago 6 * OB LAVAL PACIFIC CO. 61 Beale St., San Francisco 5S 
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Your Checklist of New Equipment Patents 


Extrusion and molding. . . 


Filtration 


Fluid and particle flow . 


Solid-gas separation 


Solid-liiquid separation... . . 
Solid-solid separation......... 


About .. . 
Fractionation of oueaanaaa gases by solid 
adsorbents 


Continuously operating screw press for plastics. 
Shaping sheets of acetyl-containing cellulose 


Granular solids conveyor : 
Resiliert-tube rotary PUMP .....-- +. eee ees 
Lifting fluent solids in hydrocarbon conversion 


systems 
Apparatus for solid transfer 
Disengager for separating granular solids from 


Heat exchanger construction... 

Shell-and-tube heat exchanger... 

Emulsion separator 

Liquid-siren sonic agitator... 

Sieve calibration. . : 

Electrical precipitator.. 

Separating dust from liquids .. 

Flotation of talc from ore containing metal 


Raw coal separation via sink-float method. ... 


Inventor or Assignee . . . 


Standard Oil Development Co. 
Union Oil Co, of Calif 
Azbe Corp.. 


Vibro Dynamic Engineering, Inc. . . 


Eastman Kodak Co. 

Bendix Aviation Corp 

Olson Filtration Engineers, Inc.. . 
Union Oil Co. of Calif. ‘ 
Leon A. Seyler 


Houdry Process Corp “om 
Socony-Vacuum Oil Ce 0., Gee 


Houdry Process Corp 

Union Oil Co. of Calif. 

Lars K. H. Petersen 

Modine ees ca... 
Gulf Oil Corp. . 

Otto B. Schoenfeld . 


Sec. of Commerce 
Research Corp 
Herbert Simpson Corp.. 


Sheritt Gordon. Mines Ltd... . 
Stamicarbon N. V.. 


... And New Process Patents 


Hydrocarbons... 


Inorganic chemicals. . 


Metals and ores. 


Organic chemicals... . - 


Feed preparation for furnace black production 
Carbon black manufacture. 

Conditioning metal oxide catalysts 
Regenerating granular contact material. . 
Continuous acae of fatty oils with an inor- 


Separation of naphthenes from a saturated hy- 
drocarbon mixture—using methanol and water 

Transporting wet ammonia-soda crystals 

Hydrogen peroxide manufacture 

Engine generation of feed gas for ammonia 


Preparation of alkyl hypochlorites Nee 
Operating a nitrogen fixation furnace......... 
Hydrogen peroxide purification 

Separating copper values from an ammoniacal 


Electrodeposition of chromium and its alloys. . 
Separating metallic nickel and cobalt from acidic 


Titranium production 

Converting ethylene or propylene to solid poly- 
mers 

Maleic or preparation 

Preparing acetals 

Isopentane preparation . 

Catalytic reduction of CO: with %.. 

Acrylonitrile manufacture 


Catalytic dealkylation of aromatic hydrocarbons 
Producing C& in an electric shaft furnace 
Benzene hexachloride production 


Chlorobromomethane preparation 
Alkylating aromatic hydrocarbons 


Inventor or Assignee .. . 


Phillips Petroleum Co. 
Michael Steinschlaeger 
Socony-Vacuum Oil Co., Inc... . 
Socony-Vacuum Oil Co., Inc... . 


Aktiebolaget Separator... .. 

The Aerogen Co. Ltd 

Phillips Petroleum Co. 

Standard Oil Dev — Co... 
Stanolind Oil & Gas Co 

Imperial Chemical Industries L td... 


De Directie van de Staatsmijnen du Limburg. . 


National Container Corp 


Standard Oil Development Co 
Shell Development Co 


\ Phillips Petroleum Co 


Diamond Alkali Co. 
Imperial Chemical Industries Ltd... 


The Texas Co. 

Canadian Refractories Ltd... .. 
Bjorksten Research Laboratories, ‘Inc. 
Food Machinery & Chem cal wee 
Shell Development Co.. 


Sheritt Gordon Mines Ltd. . . 
Batelle Development Corp.. . 


The Chemical Construction Corp. 
Chilean Nitrate Sales Corp 
Standard Oi! Co. (Ind.).... 


E. I. du Pont de Nemours & Co. 


Union Carbide and Carbon ees 
Houdry Process Corp. . 

Eduard Halm.. 

Columbia-Southern “Chemical Corp.. 
Chempatents, Inc 

Pittsburgh Plate Glass Co. . 
Colgate-Palmolive Co... .. 
Monsanto Chemical Co... 


American Cyanamid Co. . 
Peter L. Shanta 
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WHICH 
‘“a50”"’ fits your 


oscillographic 
recording need? 


a “150”? Recording Systems that put to use the original 
design concept of amplifier interchangeability (illustrated at the 
left) start with either a four-channel or two-channel standard 
Basic Assembly, to which the user adds 
whatever selection or combination of pre- 
amplifiers (A) are needed for his recording 
problem. The standard Basic Assemblies 
comprise a metal Cabinet, Recorder, and 
a built-in Driver Amplifier and Power 
Supply (B) for EACH channel. Presently 
available Preamplifiers are: AC-DC, Car- 
rier, DC Coupling, Servo Monitor, Log- 
Audio, and Low Level Chopper. 





4-CHANNEL 





As a graphic example of the design idea 
that has brought new versatility to industrial 
recording, a Carrier Preamplifier (A) is 
shown above in position to plug into a 
Driver Amplifier in framework with Power 
Supply (B) which are normally already in 
place in the Basic Cabinet Assembly. 

The identical design principles of the 
four-channel system are provided in the 
two-channel, the only difference being the 

LL of ch J 


Advantages common to ALL Sanborn 
Recorders are: inkless recording (by 
heated stylus) on plastic coated strip 
chart paper, and in true rectangular 
coordinates .. . high torque galvanometer 
movement ... time and code markers... 
numerous paper travel speeds. 
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2-CHANNEL 
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COMPLETE FOUR-CHANNEL SYSTEM 
FOR USE WITH ANALOG COMPUTERS 


This ‘150’ system consists of a Cabinet 
Assembly, a four-channel Recorder, and two 
dual channel DC Amplifiers. Each amplifier 
is complete with a common power supply. 
Each measures and records two separate 
single-ended signals, at sensitivities between 
one and one hundred volts per centimeter. 
The two-channel 
version of this 
system will 
comprise Cabinet, 
two-channel 
Recorder,and 
one dual channel 
amplifier. 






SINGLE-CHANNEL RECORDER 


A compact, lightweight unit for use when only 
one channel is required — provides permanent, 
inkless recording in true rectangular co-ordinates; 
five paper speeds (5, 10, 25, 50, 100 mm/sec.); 
extra stylus for either manual or remote timing 
and coding marks. Designed for simple, patch 
cord connection to any of the several ‘‘150’’ 
preamplifiers (plus driver amplifier and power 
supply), avail- 
able soon in 
portable metal 
cases. 






















































Catalog and technical 
data on all "150" equip- 
ment available on ree 






Brief details 
also available on 














46450"’ quest, 
SIX AND EIGHT 
CHANNEL 
SYSTEMS SANBORN COMPANY 


J, f, it ° lL Dé td, 
CAMBRIDGE 39, MASS. 
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WHEN YOU’RE UP IN THE AIR 


OVER PROCESS EQUIPMENT... 
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THE ANSWER iS 


KELLOGG -ENGINEERED 





FABRICATION TRANSFER 


EQUIPMENT 


We emphasize “engineered’”’ because M. W. Kellogg means 
much more than just putting together heat exchangers, pressure 
vessels, piping and other process equipment. Backed by a 
complete metallurgical and welding research staff, Kellogg 
process equipment is designed and fabricated by men who 

are recognized authorities in the field of heat transfer, stress 
analysis, welding techniques, non-destructive testing—and 

who constantly keep up with what is happening for tomorrow. 





TANKS AND 
REACTORS 


You can save many precious man-hours for your own 
engineers with Kellogg-engineered process equipment. You can 
assign the design problem to Kellogg or have Kellogg review 
your own design engineering to assure an optimum design. Your 
engineers will find it stimulating and profitable to work with 
the Kellogg staff. 


Kellogg process equipment means top performance at 
minimum investment and prompt deliveries. It is engineered 
for the job by engineers who know their jobs. If recently you 
have not had firsthand experience with the Kellogg Fabricated 
Products Division, we would welcome the opportunity to 
describe our expanded services and manufacturing facilities. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 
PROCESS 


In Canada: The Canadian Kellogg Company, Limited, Toronto PIPING 
In Europe: Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 





GET IT RIGHT FROM 








PRESSURE 
VESSELS 
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Gas through shaft gives ... 


Faster reaction than .. . 


Standard agitator model. 


Gas Disperser Upgrades Pressure Reactions 


Mhasx you've been looking for 
a way to improve autoclave per- 
formance. Reaction time is too 
long, or pressure too high for eco- 
nomical operation. 

If so, you'll welcome newly dis- 
closed details of the Dispersimax 
agitator. Design for pilot plant 
and laboratory high-pressure auto- 
claves it’s claimed vastly superior 
for promoting chemical reactions 
bétween gases, liquids and solids. 

Thorough and exhaustive tests 
show it will decrease reaction times 
many fold. In a great many cases 
it will permit lower reaction pres- 
sures, pointing to lower costs for 
plant-size equipment. 
> Gas Charge—Dispersimax _pro- 
motes reactions by actually forc- 
ing small bubbles of gas at high 
velocity into and throughout the 
catalyst-carrying liquid. This action 


greatly increases interfacial contact 
between gas, liquid and catalyst. 
Comparison with the action of a 
conventional turbulence agitator is 
shown above. 

Dispersimax achieves greater in- 
terfacial contact between gas, liquid 
and catalyst by: a.) drawing the 
gas through a hollow rotary shaft 
and dispersing it into the liquid 
in the form of small bubbles and 
b.) by distributing the bubbles 
throughout the liquid by both cir- 
cumferential and vertical circula- 
tion. 

These two actions, bubbling and 
circulation, are produced mechan- 
ically by a hollow rotating shaft 
having radial impeller blades at 
its lower end. Gas enters the hol- 
low shaft through small holes 
drilled near the top above the 
liquid level. It leaves through 


similar holes between the impeller 
blades below the liquid level. 

> Rotation and Suction—When the 
shaft is rotated at speeds up to 
650 rpm. the impeller blades create 
a suction in the vicinity of the 
holes between the blades. This 
low pressure zone draws gas 
through the shaft holes above the 
liquid, down through the shaft 
and into the liquid at the bot- 
tom of the vessel. 

The rotating impeller circulates 
the bubbles rapidly in a circumfer- 
ential pattern. As the bubbles 
strike the baffles adjacent to the 
side walls of the vessel they are de- 
flected vertically upward and down- 
ward. Suspended particles of cata- 
lyst follow a similar circulation 
pattern to remain thoroughly dis- 
persed.—Autoclave Engineers, Inc., 
860 East 19th St., Erie, Pa. 
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for Viceded Suction or Suction Lift 


Gip 





Bly: 
SELF PRIMING 


It’s 
CENTRIFUGAL 


It’s 
LaBOUR 


The new Type CG LaBour is an improved 
model, operating under positive or negative 
suction lift conditions as required. It has no 
packing or close fitting parts in contact with the liquid. 
The open end of the dynamic seal 
need not be exposed to atmosphere, so escape 
of volatile or toxic gases may be prevented. 
The seal can be flushed during normal 
- operation if desired. 
Send for your copy of Bulletin G-1, which gives 
complete details. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. *« Elkhart, Indiana, U.S.A. 
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Equipment on these pages made news this month . . . 


Equipment Cost Indexes, p. 240 pire number is also Reader Service code gee 


New Precessing Equipment 
Autoclave Agitator 
On-Stream Blender 


New Materials of Censtruction 
Insulation Weatherproofing 
Cellular Concrete 


New Instruments & Ceontrels 
Thermostatic Controller 
Thermocouple Converter 


High-Speed Computer 
Rupture Disks 
Flow-Rate Meter 
Level Indicator 


New Maintenance Tools & Supplies 


Rupture-Proof Gasket 


Welding Gum 


Portable X-Ray 


New Heating & Cooling Equipment 
Sectional Condensers 
Cooling Tower Fan 
Heat Exchangers 
Flexible Heaters 


New Fluids Handling Equipment 


Vacuum Pump 


Liquid Metals Pump 
Positive Rotary Pump 


Alloy Valves 
Multi-Cyclone 


Wet Dust Collector 


Relief Valve 


Vertical Turhine Pump 


... For more details, use Reader Service Card on page 443 





On-Stream Blender 
Continuously delivers uni- 
formly-blended product. 


The Two-Component Blender is 
a simplified, standardized unit that 
comes as a packaged machine for 
on-stream blending operations. It 
lowers cost by eliminating tank 
storage, mechanical mixing, strati- 
fication and human errors inher- 
ent in manual batch blending. It’s 
recommended for caustic dilution, 
asphalt blending, cutting of heavy 
fuel oil and blending of butane and 
gasoline. 
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Two types are available: a flow- 
responsive blender that varies its 
output automatically to process de- 
mand; and a controlled-rate blender 
that has rate control and will main- 
tain a preset blend rate exactly 
and, with proper arrangement of 
meters, do this independent of 
changes in composition to match a 
given process requirement. 

Blender has a differential gear 
that synchronizes a mechanical 
drive system with flow through a 
meter. Desired blends may be du- 
plicated with accurate uniformity 
for any number of batches.—Pro- 
portioneers, Inc., 345 Harris Ave., 
Providence, R. I. 238A 








For More Information... 


about any item 

in this department, 
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Crusher 


Reduces slabs of wax to de- 
sired lump size without gum- 
ming or sticking. 


Recently announced is a crusher 
claimed to be the first that crushes 
all types of wax successfully. It will 
handle materials ranging from the 
softest low-melting paraffin wax to 
the hard natural waxes, at rates up 
to 500 Ib. per min. using a 5 hp. 
drive. 

Crusher consists of a single 
toothed-roll which revolves slowly 
to chop the wax and bring it 
through a sizing comb in one pass. 
Feed lumps or slabs up to 16 x 16 
in. are reduced to a size adjustable 
from 4 to 4 in. Temperature rise 
during crushing is so low that no 
cooling is needed; there is no solids 
build up. 

The Supreme crusher also will 
handle resins and solid varnishes, 
DDT, chocolate and maleic anhy- 
dride.—Franklin P. Miller & Son, 
Inc., East Orange 1, N. J. 238B 
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POSITIVE PISPLACEMENT...AND NO STUFFING BOX! 


Lapp Pulsafeeder is the combination piston-diaphragm pump 
for controlled-volume pumping of fluids. Reciprocating pis- 
ton action provides positive displacement. But the piston 
pumps only an hydraulic medium, working against a 
diaphragm. A floating, balanced partition, the diaphragm 
isolates chemical being pumped from working pump parts— 
eliminates need for stuffing box or running seal. Pumping 
speed is constant; variable flow results from variation in 
piston-stroke length—controlled by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding 
to any instrument-measurable processing variable. 
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VALVE 
CONSTRUCTIONS 


TO CHOOSE FROM IN 


Lapp 
PULSAFEEDER 


PISTON-DIAPHRAGM cesseeain-iviaii CHEMICAL PUMPS 


No one valve design or construction is 
adequate to handle all types of materials 
which must be pumped in controlled 
volume. Experience indicates that flow 
characteristics of fluids are greatly influ- 
enced by viscosity, specific gravity, lubric- 
ity and temperature; solids in suspension 
require a special design, whereas low-vis- 
cosity, non-lubricating liquids present a 
wholly different valving problem. Lapp 
offers the Pulsafeeder in a variety of liquid- 
end designs, materials of construction, and 
valve assemblies—four of which are shown 
here. For your “special problem” in pro- 
portioned pumping of liquids, ask us for 
an engineering recommendation on the 
Pulsafeeder assembly specifically suited. 

WRITE FOR BULLETIN 440 with typical ap- 
plications, flow charts, description and specifi- 
cations of models of various capacities and 
constructions. Inquiry Data Sheet included 
from which we can make specific engineering 
recommendation for your processing require- 


ment. Write Lapp Insulator Co., Inc., Process 
Lquipment Div.. 349 Wilson St., Le Roy, N.Y. 





NEW MATERIALS OF CONSTRUCTION 


FOR UNHOUSED equipment, plants 


are finding that smooth or corrugated . . . 


Aluminum Protects Insulation 


Alert to the need for protecting 
outdoor plant, Kaiser is supplying 
sheet aluminum to weatherproof 
insulation and guard it from me- 
chanical damage. Costwise it’s 
competitive with other coverings, 
is easy to install, remove and main- 
tain, is strong and fire resistant. 

Generally, flat sheet is used over 
pipeline insulation while corrugated 
aluminum roofing serves as cover- 
ing for large storage tanks and 
pressure vessels. Spun aluminum el- 
bows are available as fittings. Other 
fittings such as tees can be fabri- 
cated on the job. 
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Choice of aluminum grade, dic- 
tated by atmospheric conditions, 
lies with either utility sheet for 
ordinary atmosphere or alloy 5050- 
H34 for severe industrial condi- 
tions. 

Installation techniques can be 
varied to allow for the condition of 
the insulation. Where insulation 
cannot be completely dried be- 
fore covering is applied, the filler 
may be wrapped with a single 
layer of asphalt-impregnated roof- 
ing felt—Kaiser Aluminum & 
Chemical Corp., 1924 Broadway, 
Oakland 12, Calif. 240A 


Equipment Cost Indexes 


Dec. 
1954 


Avg. of all 184.2 


Process Industries 


Cement mfg. ..... 177.3 
Chemical 
Clay products .... 
Glass mfg. ...... 175.7 
Paint mfg. ...... 179.0 
Paper mfg. ...... 179.3 
Petroleum ind. ....182.5 
Rubber ind. ...... 184.9 
Process ind. avg.. 183.0 


177.1 
185.7 
171.9 
175.5 
178.8 
179.1 
182.3 
184.7 
182.8 


Related Industries 


Elec. power equip.. 187.7 
Mining, milling . 
Refrigerating 

Steam power 


187.5 
186.6 
204.1 
175.0 


Compiled quarterly by Marshall and Stevens, 
inc. of ., Chicago, for 47 different industries. 
See Chem. Eng., Nov. 1947, pp. 124-6 for 
method of obtaining index numbers; March 
1955, pp. 178-9 for annual overages since 1913. 


Cellular concrete is easy to produce 
using the National-Crete proc- 
ess. Preformed foam is added 
directly to standard concrete mix 
to give light yet strong building 
material. Foam-generating appa- 
ratus and liquid are readily porta- 
ble and easy to handle.—Na- 
tional Foam System, Inc., West 
Chester, Pa. 240B 


Refractory-fiber felt for service to 
2,000 F. can be used for high- 
temperature insulation, as a re- 
fractory filling and packing, and 
as a filter medium for hot gases 
and liquids. Thermoflex fibers 
are highly opaque to infrared ra- 
diation, make felt have low con- 
ductivity at elevated tempera- 
ture.—Johns-Manville, 22 East 
40th St., New York 16, N. Y. 

240C 
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CRANE VALVES have longest life in this sulphur pit 


THE CASE HISTORY — Leakage in steam lines to sulphur pit Crane 150-Pound No. 14%P 
heating coils was hindering operations at International Minerals Plug Type Disc Brass Valves 
& Chemical Corp. piant at Lockland, Ohio. The condition pre- 


vented servicing of traps, strainers and the heating coils. Long-wearing, hard seating sur- 


faces in a rugged, well-propor- 
Valves that leaked beyond repair after as little as 6 months’ _ tioned, Crane-designed body make 


service were the source of the trouble. Their seating as well as = these valves exceptionally suited 
packing failed to stand up. for steam and other severe services. 


Consult your Crane Catalog or your 
In January, 1953, after trying other types, Crane 1414P Plug Crane Representative. 

Type Disc Globe Valves were installed. Today, they’re still 

giving excellent service at low cost. Recently, the steam piping 

was completely replaced—the Crane valves were repacked and 

put back in the lines. That’s all the maintenance they needed 

after 18 months in this severe service. 


CRANE CO. Az" 


General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE NG - HEATING 





oe 


ale 
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NEW INSTRUMENTS & CONTROLS 


Thermostatie Controller 


Unusually small and rugged, 
controls temperature of liquids 
or air. 


The new Fultrol thermostatic 
pilot controller operates valves, 
dampers and other controls to hold 
required temperature of liquids or 
air. It features rapid response and 
adjustable control characteristics. 

Instrument is installed at loca- 
tion where temperature is to be 
maintained. Sensitive rod-and-tube 
thermal element is immersed in the 
medium being controlled. 

Any change in temperature at 
the thermal element activates a 
small pilot valve. In turn, the pilot 
varies the control pressure applied 
to a motor valve or any other final 
control device. 

Using the Fultrol controller tem- 
peratures can be regulated in wide 
adjustable ranges from 50 to 250 F. 
and from 150 to 350 F. Accurate, 
easily-read gages indicate both pilot 
supply pressure and control pres- 
sure.—Fulton Sylphon Div., Rob- 
ertshaw-Fulton Controls Co., Box 
400, Knoxville 1, Tenn. 242A 


D.C.-te-Air Converter 


Changes d.c. thermocouple 
signal to air output signal. 


Low voltage d.c. input from 
thermocouples and similar devices 
is converted to an air loading pres- 
sure of 3-15 psig. by the type T3C 
Thermocouple-Air Converter. It 
enables users to retain their pneu- 
matic recording and controlling 
panel-components, yet capitalize on 
many of the advantages of all-elec- 
tronic process control. 

Two main sections make up the 
converter: the upper is an ampli- 
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fier-converter; the lower an electro- 
pneumatic transducer of the null- 
balance type. In the transducer a 
magnetic force is balanced against 
the force produced by an air output 
pressure coming from the pneu- 
matic pilot. 

The relationship between the 
electrical input and air output is 
an extremely accurate linear one. 
Standard temperature ranges from 
minus 50 C. to 3,000 F are avail- 
able—The Swartwout Co., 18511 
Euclid Ave., Cleveland 12, Ohio. 

242B 


ze 


Small Controller 


In the low price range is de- 
signed for simple processes. 


With the model 41A pneumatic 
controller the user gets sharp on-off 
or narrow band proportional con- 
trol of variables such as tempera- 
ture, pressure, liquid level and hu- 
midity. 

For on-off action, the new con- 
troller snaps the control valve from 
fully opened to fully closed when 
the measurement crosses the con- 
trol point. Such action is suitable 
for large capacity-demand ratio and 
negligible lag. 

Where throttling action is 
needed, model 41A is equipped 
with a proportional unit adjustable 
from +% up to 25% of scale. It’s 
a simplified blast feedback pro- 
portioning mechanism relying on 
an air jet rather than bellows-ac- 
tuated “follow-up” action. 

How is the 41A used? It con- 
trols pressure on compressors, gas 
receivers and heating coils in stor- 


age and process tanks; it controls 
conditions within humidification 
chambers; on supply and receiver 
tanks it regulates temperature and 
level.—The Foxboro Co., Foxboro, 
Mass. 242C 


Recording Pen 
Has sealed ink supply to last 


for one year without interrup- 
tion. 


With this new recording pen 
operating dollars are being saved by 
speeding data interpretation and 
relieving skilled personnel of 
monotonous duties. The sealed 
inking system prevents sludge and 
oxide from forming; is contamina- 
tion-proof, non-corroding, non- 
evaporating and delivers an unin- 
terrupted flow of fresh ink. 

Capillary pen of stainless steel 
is fed from a clear-plastic ink sac 
containing over a year’s supply. 
“Poisoning” of intersecting records 
is practically eliminated, thereby 
improving chart legibility. As many 
as four pens trace on parallel time 
arcs only 0.042 in. apart.—Bailey 
Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio. 242D 


High Speed Computer 


Slated to determine most 
efficient conditions for oper- 
ating refinery. 


How to operate most efficiently 
the integrated complexity of a 
modern oil refinery-will be probed 
searchingly by the new Mobilac 
computer. Just installed at So- 
cony’s laboratories, Paulsboro, 
N. J., it facilitates a program of 
investigation undertaken jointly by 
the laboratory staff and the staff of 
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Olio] Melel-iaehicl a; -independent action either or 
both may take independent signals from instru 
ment for automatic operation, or from manual 
loading station. Motion reduction accomplished 
through ball bearing screw-jack. Equipped with 
pneumatic valve position transmitter. Maximum 


orifice size for 30,000 psi pressure drop 


FISHER GOVERNOR COMPANY MARSHALLTOWN, IOWA Ou (6)* 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND 


ANNIVERSARY 
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NEW INSTRUMENTS & CONTROLS ... 


Socony-Vacuum’s refinery at Pauls- 
boro. 

To conduct the program, scien- 
tists have constructed a model of 
the refinery; a mathematical one 
where numbers and _ formulas 
represent processing units. 

Approximately 100 equations ex- 
press mathematically the behavior 
of catalytic cracking, .reforming 
and other processing and blending 
units at the refinery. These equa- 
tions are punched on cards, which 
are read by Mobilac and stored in 
its memory. 

Next additional punch-cards con- 
taining data on crude oil charac- 
teristics, available charge stocks, 
motor gasoline specifications, prod- 
uct commitments, and other oper- 
ating conditions and requirements 
are fed into the computer. An- 
swers on correct refinery operating 
procedure are produced in as little 
as 15 min. 

_ Other uses for the computer are 
likely to develop in the areas of 
process development, catalyst re- 
search, reactor design, crude-oil 
analysis and gasoline blending. A 
twin unit scheduled for Texas will 
solve problems relating to crude-oil 
exploration and production.—Elec- 
troData Corp., Pasadena, Calif. 
242E 


Rupture Disks 


Relieve at low pressure, are 
suitable for corrosive condi- 
tions. 


Protection in the low pressure 
range under corrosive conditions is 
offered by the new models 1A and 
1B rupture disks. Available in 2 to 
10-in. sizes these disks bring rup- 
ture-disk protection to many low- 
pressure systems that could not be 
protected previously. 

Standard preformed rupture 
disks have a minimum rupture pres- 
sure of 160 psig. But models 1A 
and 1B can be used on systems re- 
quiring rupture pressures from 8 
to 100 psig. 

They are suitable for vessels 
containing such _highly-corrosive 
chemicals as sulfuric acid, fuming 
nitric acid, fluorine, chlorine and 
hydrochloric acid. This is possible 
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through use of Kel-F and Teflon 
seals to isolate the controlled disk 
metal from the contents of the 
vessel.—Black, Sivalls & Bryson, 
Inc., 7500 East Twelfth St., Kan- 
sas City 26, Mo. 244A 


Flow-Rate Meter 


Combines features of differ- 
ential orifice and variable 
area meters. 


A recently announced flow-rate 
meter is said to measure con- 
tinuously and accurately quantity 
rates of every kind of corrosive or 
non-corrosive gas and liquid. It 
combines the in-line installation 
simplicity and economy of the dif- 
ferential orifice with the linear 
measurement signal, wide range- 
ability and low viscosity sensitivity 
of variable-area meters. 

Meter contains a tapered, re- 
placeable, meter-range insert some- 
what similar to an orifice. A meter- 
ing target, mounted on an outboard 
pivot bearing, is positioned in back 
of the insert opening. If there is no 
flow it will actually seal the open- 
ing. Fluid flowing through the 
opening forces the target away from 
the opening in direct proportion 
to the flow rate of any fluid being 
metered. 

Sizes are built for pipelines from 
2 to 12 in. to measure flow rates 
from 0.2 to 2,000 gpm. of liquid; 
10 to 60,000 Ib. per hr. of steam; 
or 1 to 6,000 cfm. cf gas. Instru- 
ment can be built of essentially any 
machineable material—Devicengi- 
neering Co., 1701 Walnut St. 
Philadelphia 3, Pa. 244B 


Level Indicator 


Used on boilers and tanks 
where glass would not 
be safe. 


From Stockholm comes word of 
a new level-indicator designed for 
use where glass would not be con- 
sidered safe, It can be used on con- 
tainers holding liquid chlorine and 
ammonia; on sulfite digesters, stills 
and steam boilers. 

The Stromberg safety liquid- 
level indicator consists of a vertical 
stainless-steel tube connected to the 
tank. Inside the tube is a non-mag- 
netic stainless-steel float containing 
a special permanent magnet. The 
float is balanced so that the magnet 
is in line with the liquid level. 

A glass tube outside the stainless- 
steel tube and parallel to it is filled 
with a non-freezing liquid in which 
floats a hollow iron ball. This ball 
serves as the indicator. 

Weight of the ball is equal to 
that of the displaced liquid in the 
glass tube. Thus any slight shift in 
the position of the float magnet 
causes a corresponding change in 
height of the ball. It serves as a 
sensitive and accurate indicator. 

If desired, the indicator can be 
automatized for remote indication, 
alarm or regulation. Depending 
upon the type of tank, the magnet- 
float can be placed as shown or in- 
side tank with only glass tube out- 
side.—A, Ekstroems Machinery Co., 
Floragatan 4, Stockholm, Sweden. 
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FOR CHEMICAL PLANT APPLICATIONS 


EH rype “pir” 


totally-enclosed, fan-cooled MOTORS 


Designed specifically for the Chemical 
Industry to specifications outlined by 
chemical plant engineers. Corrosion 
and moisture resistant features 
throughout provide long life, mini- 
mized maintenance and top efficiency. 
On dryers, agitators, ball mills, mixers, 


vibrators, pumps, blowers, compressors 
and other processing machinery, these 
rugged motors give uninterrupted de- 
pendable performance under the se- 
verest operating conditions. For indoor 
or outdoor service, specify the Type 
“DIF” Motor for maximum protection. 


Here’s your assurance of protection against chemical liquids, 
vapors, gases, fumes, powders and dusts: 


Corrosion and moisture resistant poly-viny! finish 
* Heavy cast-iron totally enclosed construction 
® Large cast-iron corrosive resistant terminal box 
* Special bronze alloy ventilating fan 
> Poly-vinyl insulated stator leads with non-hygroscopic, 
non-aging, chemical resistant characteristics 
* Multiple-insulated stator windings 
* Double-protected rotor components 
* Oversize pre-lubricated ball bearings 


DIEHL MANUFACTURING 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 

Please send me the following bulletins: 


D Type “DIF” Chemical- Motor Bulletin No. CE-3379 
0 Consolidated Motor Catalog and Price List No. CE-3310 


Nome. 
Company. 
Street, 
City, 
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NEW MAINTENANCE TOOLS & SUPPLIES 
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Reduces turbulence in _pipe- 
line, does not restrict flow. 


With the Free Flow gasket there 
is no danger of rupture at high tem- 
perature due to entrapped air be- 
tween insert and envelope. Fur- 
ther, design of gasket eliminates 
flow restriction and turbulence in 
the line. 

Inner periphery of gasket has 
channel-type construction that is 
flush with inner surface of the pipe. 
Gasket makes full contact with pipe 
flanges. Insert extends to the full 
depth of the gasket envelope 
thereby eliminating an air space. 

Envelope is made of chemically- 
inert Teflon. Choice of insert ma- 
terial governs service temperature 
over range from —100 to 480 F.— 
Crane Packing Co., 1800 Cuyler 
Ave., Chicago 13, Il. 246A 


Vacuum Grease 


Serves as lubricant and seal 
on vacuum systems. 


Combined in the new MoSili- 
cone vacuum grease are the unique 
chemical inertness and excellent 
temperature-viscosity relationship of 
silicone liquids with the outstand- 
ing lubricating qualities of. molyb- 
denum disulfide. By bodying up 
the thin silicone liquid with molyb- 
denum disulfide a lubricant is pro- 
duced that seals tightly against 
both high and low pressure; also 
acts as an efficient lubricant for 
moving parts. 

MoSSilicone grease can be used 
as a seal and thread compound. 
Joints not only make up tighter 
with greater ease but can be broken 
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apart, without damage even after 
long exposure to high temperatures 
or severe chemical conditions.—The 
Lockrey Co., Southampton, N. Y. 

246B 





Welding Gun 


Handles easily while joining 
plastic parts. 


Light weight for fast action 
characterizes a new 14-oz.. electric 
hot-gas welding gun. By manipu- 
lating an accurate control valve, the 
operator can regulate the flow of 
hot compressed gas to obtain the 
correct temperature. Gun operates 
on 110 v. with choice of 180, 240 
or 300 w. elements. 

Wide use is expected for this 
gun in the fabrication of corrosion- 
resistant structures ‘and piping of 
rigid polyvinyl chloride and _poly- 
ethylene. Other materials that it 
can weld are acrylics, such as Plexi- 
glas, and soft vinyl sheeting.— 


Seelye Craftsmen, Industrial Plas- 
tics Div., 984 Central Ave., Min- 
neapolis, Minn. 
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Portable X-Ray 


Checks weldments and con- 
struction in field or plant. 


Although completely portable, 
the X-Tron 180 X-ray machine 
packs a wallop that penetrates 24 
in. of steel‘and will traverse pipe 
lime greater than 12 in. in dia. 


With an end-ground X-ray tube it 
offers the option of single beryllium 
window for a straight-away shot or 
projection of X-rays around a full 
360-deg. circle. 

A compensating device takes care 
of line fluctuations. There is a 
cooling system and_ protection 
against both thermal and electric 
overload. Rayproofing is equivalent 
to at least 2.5 mm. of lead. 

Control panel is semi-automiatic, 
can be operated by relatively inex- 
perienced personnel. All controls 
are weatherproof.—Mitchell Radia- 
tion Products Corp., 128 East 
Washington St., Norristown, Pa. 
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Tube Plug 
Seals off leaks in condenser 
tubes. 


Here’s a small gadget that will 
ease a headache encountered with 
condensers and heat exchangers. 
It’s a tube plug consisting of: a 
brass bushing with collar that fits 
closely in the tube, and a tapered © 
steel plug that is driven into the 
bushing. 

Note that the bushing is parallel 
to the tube and tube sheet. As the 
tapered plug enters it expands the 
bushing to a tight fit. Contact is 
complete between tube and sleeve 
because expansion is parallel. No 
damage can be done to the tube 
sheet.—Elliott Co., Lagonda Div., 
Springfield, Ohio. 246E 
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for 


generating 


AIR 
POWER 


SELECT AN INGERSOLL-RAND COMPRESSOR 
type XPV 


t 
@ If you need air power generated by a ‘aicen 


compressor using any of these meth- 
ods of drive — 


@ If your requirements for compressed 
air are between a vacuum and 15,000 
pounds per square inch — 


@ If you need a machine within the 
range of 2 to 4000 hp — 
type XLE, 
one of many types 
Ingersoll-Rand is the world’s largest manufacturer electrically 
of compressors. The complete line includes more driven 
than 1000 sizes and types. Within this extensive 
selection you will be able to find a compressor to 
meet your most exacting requirements. 
Your nearest Ingersoll-Rand engineer will be glad 
to help you solve your compressed air problems. 
He will be able to supply complete information 
about the compressor you need. 


GYRO-FLO 
gasoline driven 


portable 














(also available with 


Ingersoll-Rand. Gin eta 


11 BROADWAY, NEW YORK 4, N. Y. 
COMPRESSORS © CONDENSERS © BLOWERS ©@ PUMPS © ROCK DRILLS © AIR TOOLS © DIESEL ENGINES 
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NEW HEATING & COOLING EQUIPMENT 


Sectional Condensers 


Have cast-in water passages. 


A pattern condenser, recently in- 
troduced, is built up of inter- 
changeable sections with domed 
top and bottom covers. No sepa- 
rate water jacket is necessary as 
water passages are formed in the 
castings. 

If a change in process calls for 
an increase or reduction in cooling 
surface area, the interchangeable 
sections can be removed or added 
readily. When a large cooling 
area is required, two sets of. con- 
denser sections can be mounted in 
parallel connected by T pipes. 

Sections are made of cast iron 
lined with hard grey acid-resisting 
enamel, come in 12 and 18 in. dia. 
Top and bottom covers have 2-in. 
nozzles for vapor inlet and outlet, 
and l-in. connections for water.— 
Cannon (CP) Ltd., Deepfields, 
Bilston, Staffs, England. 248A 


Ceoling Tower Fan 


Now is stronger and stiffer, 
gives better efficiency. 


Through an improved design, 
Hartzite plastic cooling-tower and 
heat-exchanger fans now are 
stronger and stiffer to give in- 
creased efficiency. For fans 14 to 
22 ft. in dia. the improvements 
include use of a tapered blade 
which is considerably thicker at the 
shank than at the tip. 

A heavily-reinforced leading edge 
increases stiffness and practically 


eliminates sag. Building up the 
leading edge also produces a tear- 
drop cross section to smooth out 
air flow over the blades and in- 
crease air delivery.—Hartzell Pro- 
peller Fan Co., Piqua, Ohio. 248B 


Heat Exchangers 


Combine standardization and 
optional features. 


A new line of semi-standard heat 
exchangers is designed to satisfy 
a wide variety of heat-trarisfer 
problems. They can be shipped 
within two or three weeks follow- 
ing receipt of order yet include nu- 
merous optional features. 

For example, the nozzles can be 
any specified size and _ location. 
Exchangers are built either with 
or without expansion joint and in 
either stainless or carbon steel. If 
other alloys are specified then, of 
course, delivery time will be length- 
ened. 

Exchangers are built to the same 
high standards as the manufactur- 
er’s custom-built units. Shell di- 
ameters available are 5, 6, 8, 10, 
12, 14 or 16 in. with choice of 
various lengths in each size. Con- 
struction can be 1-, 2- or 4-pass 
with %-, 3- or l-in. tube diameters. 
—Downington Iron Works, Inc., 
Dowington, Pa. 248C 


Flexible Heaters 


In blanket or strip form fit 
many heating needs. 


Flexible blanket or strip electric 
heating elements now are being of- 
fered as pre-engineered standard 
units. 

Thinness (0.10 in. or less) and 
flexibility allow installation where, 
in many cases, other types of heat- 
ing elements are unsuitable. Light 


weight often is a factor in their 
selection as is their ability to oper- 
ate under pressures in excess of 100 
psi. 

Unit insulation is silicone rubber 
and fibrous glass cloth. The assem- 
bly can withstand continuous op- 
eration at temperatures in excess 
of 450 F. 

Standard elements vary in size 
from 1 x 14 in. over-all to 24 x 42 
in. For ease of mounting or for 
reduced flexibility units are also 
offered with a perforated stainless- 
steel backing.—Electro-Flex Heat, 
Inc., 516 Asylum St., Hartford 5, 
Conn. 248D 


Drum Heaters 


Wrap around 55-gal. drums to 
heat contents. 


-To melt or thin material in 55- 
gal. drums by applying heat is the 
function of a new, woven, elec- 
tric-resistance heater. Easily snap- 
fastened in place these heaters give 
uniform heat by snug contact with 
the drum surface. 

Constructed of alloy resistance 
wire insulated with tough fibrous 
glass the heater can withstand 450 
F. sheath temperatures continu- 
ously. For heating acid or alkali 
compounds, Teflon-insulated ele- 
ments are available. 

Heater sections are wired to- 
gether in pairs to fit between‘ the 
chimes. Ratings are 1,500 or 3,000 
w. on 115 v.; 3,000 w. on 230 v.— 
Pre-Fab Heater Co., Guilford, 
Conn. 248E 
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Guiding Light to users of electrochemicals is the integrity of Niagara Alkali 


Company, for over fifty years a pioneer in the development and production 
of these important materials. You can rely on Niagara for quality in... 
Nialk® Liquid Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, 
Nialk Paradichlorobenzene, Nialk Caustic Soda, Nialk TRICHLORethylene, 
Niagathal® (Tetrachloro Phthalic Anhydride) 


NIAGARA ALKALI COMPANY 
60 East 42nd Street, New York 17, N. Y. 





NEW FLUIDS HANDLING EQUIPMENT 


Vacuum Pump 


Shows increased pumping ca- 
pacity for diffusion type. 


A new line of diffusion and 
booster pumps handles a greater 
capacity over the critical pressure 
ranges and will exhaust to substan- 
tially higher forepressures. Size for 
size the new Ring-Jet pumps have 
from 10 to 100% more capacity 
than conventional pumps of similar 
dimensions and heat input. 

Diffusion pumps operate by 
sweeping a previously evacuated 
space with oil vapor. Air mole- 
cules remaining in the space diffuse 
into the oil vapor and are carried 
out by the moving vapor stream. 

Inv pumps of this type, the pump- 
ing speed is limited by the cross 
sectional area of air-flow path. This 
in turn is limited by the permissi- 
ble distance from the oil jet to the 
condensing surface. 

In the Ring-Jet pump the con- 
ventional jet cone has been replaced 
with a ring of jets. This allows the 
cross sectional area of the air-flow 
path to be increased substantially 
without increasing the distance 
from the beginning of each jet 
stream to the nearest condensing 
surface, 

There is no increase in the vol- 
ume of oil vaporized, therefore, no 
additional heat input is needed. 
Boiler pressure actually is lower; 
hence oil oxidation is reduced and 
oil life lengthened._F. J. Stokes 
Machine Co., 5500 Tabor Rd., 
Philadelphia 20, Pa. 250A 
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Liquid Metals Pamp 


Moves liquid metals within 
cooling or heating systems. 


Liquid metal, being a conductor 
of electricity, can be pumped by 
applying the principles of electro- 
magnetism. Thus it is, that the 
new Callery a.c. conduction-type 
EM pump has no moving parts or 
packing glands. 

With this pump the metal is 
contained within a tubular section 
having higher electrical resistance 
than the liquid metal. If an elec- 
trical current is passed through the 
metal, in a direction perpendicu- 
lar to the surrounding magnetic 
field, it produces a force that sets 
the metal in motion within the 
tube. 

Any liquid metal can be moved 
that will wet the pumping section 
and that has a high conductivity. 
Direction of flow can be reversed 
by reversing the direction of the 
magnetic field with respect to the 
direction of the current through 
the pumping section. Flow rates 
can be controlled podsitively from 
zero to maximum.—Callery Chemi- 
cal Co., Callery, Pa. 250B 


Positive Rotary Pump 


Costs less, is more efficient 
and economical. 


Positive-displacement pumping 
at one-half the cost of comparable 
pumps is claimed for a new rotary 
pump. Operating over a wide vis- 
cosity range and handling slurries 
up to 78% solids this pump will 
not aerate liquids or break semi- 
solids. 

Liquid is moved through the 
pump by the action of meshing 


tubber-lobed impellers. There are 
no valves or pistons. Liquid being 
pumped serves to lubricate the im- 
pellers. When they become worn 
only minutes are needed to change 
them. 

Available sizes permit handling 
flows up to 2,200 gpm. at pressures 
up to 1,000 psi. Pumps are ‘self- 
priming and will not cavitate or 
vapor lock. They can be installed 
above the level of liquid to be 
pumped or at a considerable dis- 
tance from the liquid source.— 
Lindquist Pump Corp., 10001 
West Jefferson Blvd., Culver City 
12, Calif. 250C 


Alley Valves 


Feature new design wrinkles 
to improve performance. 


A completely new line of alloy 
gate, globe and angle valves is cor- 
rosion resistant and tops in per- 
formance. 

Valves are constructed of Crane 
18-8S Mo stainless steel or Crane- 
loy 20 high-nickel, high-chromium 
stainless steel. Teflon packing is 
used on all valves. 

Gate valves have a unique and 
exclusive split-wedge disk design. 
The identical, circular disks are 
placed back to back in a carrier. 
The disks have a convex trunnion 
on the back and an integral cir- 
cumferential flange which bears 
on guide slots in the valve body. 

Since the seating load is uni- 
formly distributed over both disks, 
excessive force is not required for 
tight seating and there is no dan- 
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That’s the formula of success behind QC f 
Rectangular Port Valves! Because they have a port area Ee < : 
at least equal to the pipe itself... turbulence and loss On Petroleum Applications 
of head pressure are held to a minimum...even when " bs 
handling heavy slurries and other viscous ladings. 


All QC f Cylindrical Lubricated Plug Valves... 
both those with rectangular and round port openings 
... feature split-second, quarter-turn shut off that meets 
the rigid control requirements in the petroleum, 
natural gas, and processing industries. Maintenance 
is especially low because they are fitted with TEFLON* 
gaskets to prevent head leakage, and have no line 
seats exposed to fluid flow. 


ACT NOW TO KEEP DOWN VALVE MAINTENANCE COSTS! 


Representatives in 50 Principal Cities. Write for 
Descriptive Catalog 5-CM,Q C f Industries, Incorporated, 
Valve Division, 1501 E. Ferry Avenue, Detroit 11, Mich. 


*DuPont Tradename 
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NEW FLUIDS HANDLING EQUIPMENT 


ger of buckling of the disks. This 
uniform pressure, plus freedom of 
the disk to rotate, is highly effective 
in reducing seat wear and prevent- 
ing galling of seating surfaces. 

In the new globe and angle 
valve disk-stem constructi6n, the 
stem extends much farther into 
the disk, with a minimum amount 
of radial clearance. Chattering of 
the disk is eliminated and seat wear 
is reduced greatly. 

Valves are built with screw ends, 
sizes 4 to 2 in; and with flange 
ends, sizes 4 to 6 in.—Crane Co., 
836 South Michigan Ave., Chicago 
5, Ml. 250D 


Multi-Cyclone 


Features system flow-pattern 
that boosts efficiency and re- 
duces erosion. 


In the Paraclone dust collecting 
system two cyclone circuits are 
used to eliminate recycling of dust, 
thus boosting efficiency and reduc- 
ing erosion. 

Normally a large installation of 
small cyclones is less efficient than 
individual small cyclones. Differ- 
ence traces to unpredictable flow 
of gas in large ducts, and to varia- 
tions in dust discharge pressures be- 
tween cyclones. 

These disadvantages have been 
overcome in the Paraclone by pro- 
ducing an equal suction at the 
dust discharge of individual cy- 
clones. Each Paraclone is con- 
nected to a dust discharge duct that 


conveys all the collected dust and 
4-5% of the flue gas to one or 
more high-efficiency secondaries. 

Gas discharging from the second- 
ary cyclones is returned to the inlet 
side of the Paraclone collector by a 
small circulating fan. Constant 
volume of gas is handled by the 
fan, making the secondary system 
independent of total gas flow in 
the primary circuit. 

Allowing for increased efficiency, 
the new Paraclone system is com- 
petitive, costwise, with conven- 
tional single circuit systems. It 
can handle high or low temperature 
gases, abrasive or non-abrasive par- 
ticles.—Aerodyne Development 
Corp., 1520 Lakeside Ave., Cleve- 
land, Ohio. 


Wet Dust Collector 


Intimately contacts dust or 
fume-laden air with water cur- 
tain. 


In the new Van-Truer wet dust 
collector, dust and fume-laden air 
contacts liquid continuously dur- 
ing its flow through the unit. 
Built in the form of a cylindrical 
drum with a series of cones and 
baffles, the collector produces a 
cascade of water across the path of 
air flow. The baffles set up a cy- 
clonic washing action and turbu- 
lence, separating the wet dust and 
carrying it to the tank below. 

Solids removed from the air 
stream settle out in the sludge tank 
and the clarified water is recircu- 
lated. Sludge can be removed ei- 
ther manually or by conveyor. 


At the top of the unit is an en- 
trainment separator so that cleaned 
air is discharged without suspended 
moisture.—Van-Truer Co., Inc., 
12600 Beech Rd., Detroit 23, 
Mich. 252B 


Gear Pump 


Now fitted with mechanical 
seals on both normal and 
heavy duty models. 


Both the  rotor-bearing-sleeve- 
type Viking pump for normal duty 
and the Viking pump for heavy 
duty now are built with mechan- 
ical seals. It is said this type seal 
used with these pumps gives leak- 
less operation eliminating need for 
packing. 

At the same time carbon graph- 
ite bushings have replaced _pre- 
vious bronze bushings. No longer 
is it necessary to oil externally 
since the bearings are lubricated 
by the liquid being pumped.— 
Viking Pump Co., Cedar Falls, 
Iowa. 252C 


Pop-off relief valve seals tight with 
no leakage below release pres- 
sure. Seal is a resilient member 
fitted into the poppet head which 
seats into a spherical section of 
the valve body. Spherical seat 
obviates need for close stem 
alignment and troublesome close- 
sliding _fits.—James-Pond-Clark, 
2181 East Foothill Blvd., Pasa- 
dena 8, Calif. 252D 


Vertical turbine pump incorporates 
radically new impeller design 
that produces higher head and 
efficiency with extremely low 
NPSH. Built in 10, 12 and 14 
in. sizes for 400 to 2,100 gpm.— 
A. O. Smith Corp., Hydraulic 
Products, 5715 Smithway St., 
Los Angeles 22, Calif. 252E 





For More Information... 


about any item 

in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 
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DORADO 


_—— 


Pressure tank car with new all-welded insulation 
jacket... new flued dome nozzle... new stand- 
ardized underframe. One of many types of 
DURADOME tank cars. 


Whatever your shipping requirements are you'll 
find a DURADOME tank car for your purpose. All DURADOME cars, regardless of 
type, use, or capacity combine four advanced features which make this the most revolu- 
tionary development in the tank car industry in the past 15 years! 


ae million-dollar press actually flues A Gensitaiitin all-welded underframe 
the dome base out of the heavy center section— provides flexibility of use with tanks ;of ‘all 
providing greater strength and safety ... standard types and capacities . . . more eco- 
smooth interior surface. nomical maintenance. . 


\M superior pressure-type construction  all-welded jacket for insulated cars— 
(complete ring sections) means heavier steel of heavier guage steel, with one-piece ellip- 
all the way around for greater durability and soidal head. Streamlined . . . more weather- 
protection for costly ladings. proof . . . needs less maintenance. 





Vv 


DURADOME tank cars are available in all standard types and capacities . . . for sale or lease through . .. 


‘ame, SHIPPERS’ CAR LINE CORPORATION 


30 Church Street, New York 7, N. Y. 
A subsidiory of CLC £ INDUSTRIES Incorporated 


CHICAGO, ILL. © HOUSTON, TEX. * SAN FRANCISCO, CAL. * MILTON, PA. ¢ EAST ST. LOUIS, ILL. © SMACKOVER, ARK. * TULSA, OKLA, * NORTH KANSAS CITY, MO. 
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. A pound of steam that enters these siciveit 
of vapor. 


SEVEN IN A ROW . 
effect Swenson evaporators creates up to Six pounds 
thes evaporators help recover chemicals from spent cooki ae 
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e Swenson Pulp Washing Systems, consisting of two lines of washers with three drums 
per line, provide well-washed pulp at a low dilution factor. The proper correlation 


of pulp washing and evaporation at this mill contributes to lower production costs. 
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Longview Fibre Company is located on a 160- 
acre waterfront site on the Columbia River 
near Longview, Washington. It has an annual 
production of approximately 80,000 tons of 
paper and 180,000 tons of container board. 


Half 2 Million Pounds 


OF EVAPORATION CAPACITY PER HOUR! 


Lower operating costs through increased evaporator steam economy—that is the story at 
Longview Fibre Company since septuple effect Swenson Evaporators were installed. One 
pound of steam creates approximately six pounds of vapor in the septuple effect setup. 
With two septuple effect evaporators Longview has capacity to obtain one-half million) 


pounds of vapor per hour. 


The Longview economy story is not new to Swenson. Ninety per cent of the septuple 
effect evaporators used today were engineered and installed by Swenson. The high econ- 
omy of multiple effect evaporators has helped industries of all types slash their evaporat- 
ing costs to the bone. Put Swenson’s engineering know-how and experience to work in your 
plant. Swenson engineers are ready now to assist in solving your evaporator problems. 


SWENSON EVAPORATOR COMPANY 


15669 Lathrop Avenue, Harvey, Illinois 


SWENGO. 


Phoved Enginacning. for the Process Industries 


SINCE 1889 


4 OG 


Evaporators Spray Dryers Crystallizers Filters 
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* U.S. Mill Consumption of Textile Fibers 


"54 Billion pounds * 
? 
0 


Finally, a Brighter Outlook for Textiles 


After nearly five years of cut-backs, over-all tex- 
tile production is bouncing back. Total gain should hit 
6% in 1955, with non-cellulosics up about 20%. 


William H. Chartener, McGraw-Hill Dept. of Economics 


The pickup in textiles—though 
not ballyhooed like the stock mar- 
ket boom—is one of the most im- 
posing features of the recent recov- 
ery in business. 

This pickup was in full swing in 
October, when textile production 
bounced 9% above the September 
level. And it continued through the 
fall months into 1955, when even 
prices began to rise. 

Even with the year-end surge, 
though, textile mill production in 
1954 was the lowest in five years— 
even below the 1947-1949 average 
used as base for the Federal Reserve 
Board index. The severe slump that 
took hold in both natural and some 
man-made fibers in mid-1953 held 
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the seasonally adjusted index be- 
tween 91 and 95 through the first 
nine months of last year. Only non- 
cellulosic synthetics showed a year- 
to-year gain. 

> Will It Last?—How long is the 
current improvement in textile busi- 
ness likely to continue? And what’s 
the longer range outlook for tex- 
tiles? 

These are questions of keen in- 
terest to the chemical industry, not 
only because of increasing demand 
for man-made fibers, but also be- 
cause of the chemical potentials in- 
volved in treating natural fibers for 
improved qualities and in dyeing all 
types of fibers. 

Inventory reduction and declin- 


ing mill order backlogs were behind 
the 1953-54 drop in textile produc- 
tion. According to Walter Storm, 
economist for Chicopee Mills, total 
stocks made but not consumed hit 
a high point in November 1953, 
then dropped 15% during 1954. 
Rayon and synthetic stocks declined 
at all levels—from mills right down 
to retail stores—more than cotton 
inventories, which actually rose 
during the year at the mill level. 
Apparel makers’ inventories reached 
the lowest point in four years. 
Mill order backlogs fell off 
through the first five months of 
1954—as a consequence of inven- 
tory paring. But brisk improve- 
ment later in the year brought un- 
filled orders up to 40% over the 
spring low. Moderate price rises 
called back into production some 
marginal equipment that had been 
idle. 
> This Year at Least—The recovery 
in textile activity appears plenty 
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FOR INSTRUMENTATION AND CONTROL 


Some time ago Revere ran an advertisement ° 
featuring Crescent Armored Multitube for use 
in pneumatic and hydraulic instrumentation 
and control systems. The advertisement created 
so much interest that we thought you might like 
to see a photograph of an actual installation. 
The Control Board Junction Box shown here 
has 22 runs of Multitube coming into this box 
comprising 224 Revere Copper Tubes of 1/4” 
O.D. The picture was taken in the Glenwood 
Landing, N.Y. Power Station of the Long Island 
Lighting Company. The tubes go to instruments 
that report information on temperature, main 
and reheat steam pressure, boiler feed and 
condensate pump pressure, fuel oil and gas 
pressure, liquid levels, tide level and for the 
control of fuel feed, draft dampers, boiler drum 
water level and various control valves. 

This is a relatively new use for Revere Copper 
Tube, but it is an important one in these days 
when new ways are being found to obtain 
process information more quickly and ac- 
curately, or to achieve automatic control. 
Crescent Armored Multitube is made by 
Crescent Insulated Wire & Cable Co., Inc., 
Trenton 5,.N.J., in lengths up to 1,000 feet. 
It consists of a group of long tubes twisted 
together in cable form, protected by a flexible 
interlocked galvanized steel armor, or by plastic, 
or both. As many as 19 tubes, 1/4” O.D., can 
be cabled, with one tube in each layer color- 
coded. Larger tubes can also be cabled, 
including 5/16”, 3/8” and 1/2”. This construc- 
tion affords protection during shipment, 
installation and use, and speeds up installation 
greatly. For further information, write Crescent, 
and for tube in copper and aluminum, see the 
nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
2 . oe 
Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N. Y. Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS“‘ ON NBC TELEVISION, SUNDAYS 
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Control Junction Box at Power Station Ge 

of Long Island Lighting Company, 

showing use of Crescent Armored 

Multitube. Note that relatively sharp pn VV AVA AANA 
bends can be made without damage . -” 

to the cabled copper tube. 


Construction of Crescent 
Multitube, 
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ECONOMICS ... 


strong enough to assure total out- 
put in 1955 appreciably above last 
year—probably by about 6% for all 
fibers. It should be sustained by ris- 
ing consumer income and by the 
general improvement in industrial 
production. Rayon production is 
expected to rise 10% and non-cel- 
losic fiber output may jump as 
much as 20%. 

But textile production has a -tra- 
dition for running in fairly short 
cycles, averaging, historically, a lit- 
tle less than two years from peak to 
peak. The principal reason for this 
seems to be wide swings in inven- 
tories, which, in turn, result from 
the sharply competitive nature of 
both the fiber and apparel indus- 
tries. The various stages in which 
inventories must be held aren’t in- 
tegrated and they have displayed an 
unhappy tendency to gang up in 
alternately building and reducing in- 
ventories. 

So the result may well be that 
whatever part of the current up- 
swing in production stems from ef- 
forts to rebuild inventories will not 
hold into 1956. The industry by 
then could be on another down- 
swing. 
> Not That Simple, Though—De- 
spite the many people who profess 
to be guided by it, the “textile 
cycle” doesn’t really provide a really 
accurate guide to the industry's 
movements. Before World War II, 
for instance, the periods between 
high points ranged all the way from 
nine months to nearly four years! 

So be wary in using this tradi- 
tion indiscriminately; it could be 
awfully misleading. 


CONSUMPTION INDEX 


> Beyond the Cycle—In the longer 
range outlook for textiles, these 
questions are of predominant im- 
port to the chemical industry: 

¢ What will be the total tex- 
tile market? 

¢ How much will man-made 
fibers be able to boost their share of 
this market? 

¢ What specific gains are in 
prospect for non-cellulosic fibers in 
particular? 

For textiles as a whole, the fu- 
ture’s not particularly exciting. If 
current trends continue, per capita 
consumption will stay about as it is. 
So production will increase roughly 
with population. 

Annual civilian per capita con- 
sumption of all fibers has settled at 
about 36 Ib. per yr. in the postwar 
years. In the first half of 1954, the 
annual rate slipped to only 32 Ib., 
but this was undoubtedly a reflec- 
tion of the general business slump 
we were going through then. 

Importantly, such growth as does 
occur in textiles will probably be 
entirely in man-made fibers. Wool 
consumption, which has fallen to 
7.5% of the total mill consump- 
tion of fibers, will continue to de- 
cline—in both absolute quantity and 
percentage. Relative production 
costs are against wool. Similarly, 
silk consumption is now only a 
tenth what it was in the 1930’s and 
shows no promise of increase. 

Only cotton, which is beginning 
to make its peace with synthetic 
fibers with the aid of chemical 
treatment and conversion, has a 
good chance of holding its own. 
But annual consumption will prob- 


ably continue to range between 4 
and 44 billion pounds. 

> Synthetics Have Problems, ‘'Too— 
Man-made fibers, particularly the 
non-cellulosics, have enjoyed boom 
times ever since commercial intro- 
duction of nylon in 1939. But after 
a very fast spurt in the immediate 
postwar years, this class of fibers has 
slowed to a more moderate annual 
increase—if 10-20% per year can 
be called moderate. 

There are three main reasons: 

e Synthetic fibers, so far, are 
deficient in some important textile 
properties. ‘Thermoplasticity and 
low moisture absorption, which 
characterize the chemical polymer 
fibers, have produced especially 
troublesome problems: need for low 
temperature in washing and iron- 
ing, resistance to dyes, discomfort 
in hot weather. 

Easy pickup of electrostatic 
charge (with the possibility of dirt 
attraction and shock) has also been 
a handicap. And the tendency of 
some synthetic yarns to “pill” or 
“fuzz” more than natural fibers has 
created bad consumer reaction. 

e Synthetic fibers have proved 
almost too perfect in other respects. 
Durability is the main culprit. A 
major manufacturer of men’s sox 
announced last spring that it was 
halting production of nylon sox be- 
cause they were wearing too long. 
In ladies hosiery, volume has been 
maintained only because of con- 
sumer insistence on sheerer, hence 
less durable, styles. 

Ease of laundering, too, has re- 
duced the numbers of such items 
as shirts, underwear and _ hosiery 
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Business Activity (Dec.)........... 


.. 301.2 


Chemical Consumption Nov. (Prelim.) .-.274.0 


Oct. (Rev.)....277.2 


Nov. Oct. 
61.64 
34.00 
27.55 
14.13 
27.88 


24.69 


Indexes 
Fertilizer 63.94 
Pulp & paper.... 33.07 
Petroleum refining 27.14 
Iron & steel 


Paint & varnish... 25.85 
Textiles 10.46 
Coal products ... 10.40 
Leather ‘ 3.94 
Explosives 5 8.49 
Rubber 5 6.41 
Plastics 21.78 
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A completely new and different 


PAY LOADER’ 


TRACTOR SHOVEL 


BUCKET 


CAPACITY 


18 cu, ft. 
PAYLOAD 


14 cu. ft. 
Struck-Load 


NEW standards of safety, 
capacity and low maintenance 


The greatest advance in tractor-shovel design in 
years — with more features — more digging power 
—more capacity—more performance than you ever 
thought possible in a tractor-shovel of this size. 


The famous HA “PAYLOADER” has led the in- 
dustry for over 15 years — this NEW 1955 Model 
HA is even more sensational. It has twice the dig- 
ging power, lifting capacity and carrying capacity 
—has 16244% more bucket capacity — 18% more 
dumping height — and will increase output from 
50 to 100%. 


Before you buy any tractor-shovel, see this new 
Model HA — ask your dealer for a demonstration 
—find out what it can do to reduce your bulk 
material handling costs. 
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HA 


Outstanding features: 


Powerful “‘break-out’’ digging action 
Upward rotation of the ucket com- 
bines with forward motion of machine 
in a powerful slicing action that gets 
full loads quickly, even from lumpy, 
sticky or heavy materials. 


Bucket tip-back of 40 degrees when 
oniy 6 inches off the ground carries 
heaped loads low and close for maxi- 
mum stability, balance and safety. 


New standards of safety Boom arms 
and parts are mounted fe and carry 
loads low and are always clear of the 
operator. Operator visibility is good 
at all times. 


ah ages hydraulic system in- 
cludes: sea ressurized hydraulic 
tank — no ouihane of dirt and grit 
into hydraulic fluid: hydraulic ac- 
cumulator prevents pressure shocks — 
gives easier, safer control. 


Torque-converter drive and full-revers- 
ing transmission with two speed ranges 
insures fast moves in either direction 
— easier operation and control — more 
production. 


Improved steering. Ball-bearing screw- 
and-nut type steering with tapered 
roller bearing bell crank and oversize 
ball joints — easy-acting, readily-ad- 
justed, low in maintenance. 


GAS OR DIESEL POWER OPTIONAL. 


C] Send me complete model HA 
information 


C Send name of my “PAYLOADER” 
Distributor 
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people feel they need at any one 
time. And the strength of syn- 
thetics cuts down materially on the 
weight required per yard of fabric. 

¢ Finally, cotton, rayon and 
acetate have had a resurgence in 
some uses. Even wool has benefited 
from blending with synthetics. 
These natural and older man-made 
fibers have been able to take advan- 
tage of properties unduplicated by 
non-cellulosics—as in apparel where 
color is important in style. 

Some of rayon’s big gains, as in 
tire cord and carpeting, have been 
at the expense of cotton. But the 
relative loss by cotton has been 
small. 
>» Chemicals for Treating—Among 
several promising technological de- 
velopments that may benefit both 
the textile and chemical industries 
is cyanoethylation of cotton by 
treating with acrylonitrile. This 
process is said to give cotton in- 
creased receptiveness to dyes, bet- 
ter rot resistance and _ greater 
strength. 

Production is still experimental. 
American Cyanamid has built a 
plant at Rossville, Ga., in coopera- 
tion with the Standard-Coosa- 
Thatcher Co.; and Monsanto has a 
unit underway at Texas City, Tex. 
But with an acrylonitrile add-on of 
15% by weight, this process could 
prove a substantial new chemical 
market. 
>A Possible Way Out—The only 
modest increases indicated for tex- 
tile production in the years ahead— 
resulting largely from the growing 
percentage use of durable synthetics 
—might be boosted by exploiting 
new uses and aggressive merchan- 
dising. Advertising experts suggest 
that consumers who have been 
trained to turn in automobiles, not 
because they’re worn out, but be- 
cause they're obsolete, could and 
should be trained to adopt the same 
attitude about buying new clothes. 
Of course this would be aimed 
mostly at men; most women who 
can have been following this line 
for years. 

But even if successful, this course 
seems to offer very limited pros- 
pects. Textile’s outlook, while 
bright in the foreground, doesn’t 
glow very rosily on the horizon. 
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Solvent Output Heads Down 


Manufacturers show remarkable restraint in 
keeping production only slightly ahead of consumption. 
Market firm though many prices eased. 


Even though production slightly 
exceeded consumption, 1954 was 
a good year for the alcoho] and 
solvent market. Use by the paint, 
varnish and lacquer industry, as well 
as by textiles, was down from 1953; 
so it was surprising—and gratifying 
—that sales were as strong as they 
were (see table). 

The sensible restraint practiced 
in 1954’s alcohol and solvent mar- 
kets is a strong indication that, 
without excessive military demands, 
the industry has reached maturity. 
Its spectacular development is over 
and further demand increases—or 
decreases—will come from normal 
economic growth factors. 

Naturally, some segments of the 
field have more to worry about than 
others. This was 1954’s pattern: 
>More Ethyl Chemicals—While 
the over-all volume of ethyl alcohol 
(estimated at 222 million gal.) was 
down 7.5% from the 1953 total, 
the amount that went into solvents, 
aldehydes, chemicals and other 
products was the highest it’s been 
for the past three years. 


Why this reversal? Because in 
1952 and 1953 large amounts were 
used in synthetic rubber produc- 
tion.- In 1954, none was used. 

Opening inventory for the year 
was 28.9 million gal.; closing inven- 
tory was 27 million. This is the 
lowest it has been in three years. A 
healthy sign. 

Early in the year the price struc- 
ture was rather unsettled. Produc- 
ers were understandably concerned 
about the large stockpile of alcohol 
that the French Government was 
trying to dispose of in foreign mar- 
kets. Consistent offers were made 
to U. S. importers at a price of 
26¢/gal., delivered. 

Also, the Rubber Reserve Board 
suggested that industry ought to 
help liquidate part of the 9 million 
gal. in inventory when they closed 
the alcohol-butadiene plants. Sur- 
plus domestic alcohol—in addition 
to other factors—lowered quotations 
to large buyers. The result: a general 
decline of 24 to 3¢/gal. during the 
first quarter. 
> Two New Plants—Two producers 
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For Finenesses 
of 100 
to 325 Mesh 


ea & Li X= 6 = A L Cross section of Helix-Seal Mill showing long 
grinding plate over which material must pass 


before falling to sizing screen. Grinding plate is 


HAMMER MILLS anette 


TO FEEDER 








scatw 


Combining All The Advantages Of An eT P is 


~ 


Efficient Hammer Mill With A Closed-Circuit 
Screw Type Feed 


Cleaner, Safer Dustless Dry Grinding 

The closed screw feed prevents the uncontrolled inrush 
of air into the mill and assures cleaner operation, guards 
against health, fire or explosion hazards, and greatly 
reduces housekeeping expense. 


Non-Clogging, Accurate Wet Grinding 
The reduction and sizing of sticky, wet or oily 
products is efficiently controlled by the screw feeder. Materials 


will not clog or ball up the mechanism. OTHER WILLIAMS EQUIPMENT 


No Separators, Fans Or Cyclones ihe HAMMER MILLS in many types and sizes for 
Ground materials are discharged completely pulverized without tailings or oversize any requirement ROLLER and IMPACT 
products to be separated. Collectors, fans or separators are entirely unneeessary. MILLS for fine grinding suen'te Ghecen damn 


Inexpensive, Easy Installation ..: DRYER MILLS for grinding wet materials 
The small floor space, the elimination of vibration, and the need for only a down to 400 mesh... AIR SEPARA 
simple sealed bin or chute, keeps the easy installation of a Helix-Seal Mill VIBRATING SCREENS ce mangas 
very economical. No costly, cumbersome equipment is required. for inatallation in existing buil dings 





Low-Cost Maintenance 

The interior of a Helix-Seal Mill is completely accessible for fast, easy WILLIAMS PATENT CRUSHER & 
cleaning, by quick brushing for most materials. Extra rugged construction PULVERIZER CO. 

and simple design promise the very minimum in upkeep and service. 2706 N. NINTH STREET xx __ ST. LOUIS 6, MO 


Ask For Brochure 








OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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—Enjay and National Distillers—put 
new synthetic plants on stream in 
1954, bringing synthetic capacity 
up to about 215 million gal. It’s 
estimated that synthetic alcohol 
production was actually 165 million 
gal. (77% of capacity), compared 
with 57 million produced from 
molasses, grain and other sources. 

Commercial Solvents and Na- 
tional Distillers both virtually dis- 
continued their production from 
molasses and turned to synthetic 
manufacture. Publicker is now the 
only exclusively fermentation pro- 
ducer left in the field. 

During the second half of the 
vear business was strong enough to 
start some talk of higher prices. But 
the underlying factors did not 
justify any raise and it’s reported 
that the sole fermentation producer 
renewed a number of contracts at 
last year’s prices. At the close of 
the year the French Government 
had not found a buyer for its alco- 
hol. So inventory is still hanging 
over the market, contributing to an 
easy price structure. 
> Methanol Dips Too—The pattern 
of the synthetic methanol market 
somewhat paralleled the ethyl alco- 
hol market. Production, estimated 
at 162 million gal., was approxi- 
mately 4% less than in 1953. 

But though volume could be con- 
sidered good, a number of pro- 
ducers made sales at prices below 
quoted market. Dupont, largest 
producer, lowered its price 10% in 
June. 

With the warmer winter, the 
anti-freeze market was poor. The 
price of ethylene glycol dropped 
. and this reduced the call for meth- 
anol anti-freeze. Large accounts 
were taken at 3¢ under the indus- 
trial market. (The material offered 
for anti-freeze, though, was an off- 
specification alcohol.) 
> Pioneers Drop Out—The vear also 
saw two pioneer anti-freeze makers 
discontinue sales. National Distil- 
lers’ USI division, original anti- 
freeze producer, sold its business to 
Mathieson for a substantial sum. 
And Enjay felt that its sales effort 
could better be put on products 
that show greater profits. 

Sales of wood-distillation meth- 
anol were very good, reflecting 
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larger shipments of proprietary sol- 
vents used as denaturants. 
P Isopropyl: Stiff Competition— 
The production of isopropyl alco- 
hol, estimated at 138 million gal. 
in 1954, was about 8% less’ than 
the 1953>output. Part of this re- 
duction was loss of export business. 
But the greater part was caused by 
less dernand for acetone. 

Two producers who had used the 





More Economic Aid for You 


This analysis of solvents markets 
launches a new monthly series of 
up-to-the-minute reviews and well- 
informed forecasts covering all major 
chemical areas—sulfur to soda ash, 
plastics to petrochemicals. These 
will be timed to fit the news—not 
the calendar—for top value to you, 
the chemical engineer. And of 
course we'll keep bringing you broad- 
interest features on all phases of 
business and economics.—ETT 











greater part of their isopropyl as a 
raw material for acetone, became 
more aggresive in the sale of iso- 
propyl alcohol during the year. The 
market became much more com- 
petitive. 

As was the case in 1953, iso- 
propyl also lost some gallonage due 
to lower ethyl alcohol prices. In a 
number of cases ethyl was actually 
selling below isopropyl. 

The use of isopropyl in the pe- 

troleum industry—started in 1953— 
continued. This increased volume 
offset some of the textile markets 
which had been lost. 
P Acetone Spotty—As indicated 
above, the market for acetone in the 
textile industry was poor. A rather 
spotty condition continued all year 
causing a price reduction of 4¢/Ib. 
during the last quarter that could 
be traced to the oversupply. 

At the same time producers of 
phenol from the cumene process— 
in which acetone is a byproduct— 
were offering their production for 
the first time. At least one supplier 
endeavored to take business below 
the quoted market price during the 
second half of the year. 

Even though a certain part of 
the acetone market has been lost 


permanently, prices can’t go much 
lower because the selling price and 
cost of production are rather close 
now. 

>» MEK Up-—For the past three 
years the production of methyl 
ethyl ketone has increased each 
year. The two major producers— 
Shell and Enjay—have increased 
their facilities every year and sales 
and production have been in ap- 
proximate balance. 

In 1954, two big outlets for 
ketone, the vinyl and automotive- 
finishes, were both good. As de- 
mand for ketone was strong, there 
was virtually no price shading. 

During the latter part of the vear 
Celanese entered the field with a 
small plant. However, the plant is 
not strategically located and it is not 
expected to be much of a market 
factor this year. 


P Others and Esters—The market 
for the esters of ethyl, butyl and 
isopropyl alcohols was good but the 
growth factor has been checked. 
Butyl esters continued to lose 
ground to methyl isobutyl ketone, 
the same as ethyl and isopropyl ace- 
tates have lost ground to methyl 
ethyl ketone. 

Chemical uses for n-butyl alco- 
hol continue to increase. The 
same is true of sec-butyl acetate. As 
in other years, the supply of fer- 
mentation amyl alcohol has _ prac- 
tically disappeared. All the amyl 
now consumed is produced syn- 
thetically by Sharples Chemicals, 
which is able to dispose of its sup- 
ply at a fair price. 
> What's Ahead?—The time has 
come for the alcohol and solvent 
industry to make a careful appraisal 
of its future. Not only is it faced 
with increasing capacity each year, 
but it is also facing a loss of 
markets. 

Rayon, which has been a large 
consumer of solvents, has lost 
ground in the synthetic fiber race. 
And while rayon producers are put- 
ting an improved product on the 
market, acetone is no longer the 
solvent anyway. So much acetone 
business in textiles is permanently 
lost. 

Since at least three-fourths of 
acetone comes from isopropyl alco- 
hol, this, in turn, reflects on the 
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ALLIS-CHALMERS 


100-Ib 
- Compressors 


0.3-in. Mercury Absolute 


Vacuum Pumps 








Centrifugal 
force moves 
blades out to Y 
sidewall to 
form air 
chamber, 





FOR SHOP AIR + DRILLING - GAS HANDLING - VACUUM PUMPING | 


Now—the Ro-Fio line is extended to include 
high pressure as well as low pressure units 
to give you three important advantages: 


Constant efficiency — Automatic com- 
pensation for wear is inherent in Ro-Flo de- 
sign. During operation, rotor blades slide 
against the sidewall to form air cells. Any 
blade wear from this action is compensated 
for by the rotating force which holds blades 
in contact with the cylinder. 


Simple foundation requirements — 


The smooth rotation of the Ro-Flo unit cuts 
vibration and eliminates need for heavy, 
expensive foundations. 


Low maintenance — Shock and vibra- 
tion, inherent in reciprocating machines, is 
eliminated. This cuts maintenance. 


Two-stage Ro-Flo compressors can be fur- 
nished in any of 12 sizes to handle from 
approximately 250 to 1800 cfm at pressures 
from 65 to 125 pounds gauge. Vacuum pumps 
furnished from 200 to 5040 cfm at 29.7 inches 
Hg vacuum, with shut-off of 29.9 inches Hg, 
referred, or better. Single-stage units are 
built for pressures up to 50 pounds gauge, 65 
pounds absolute. Single-stage pumps for 


vacuums up to 28 inches Hg referred. 
A-4569 


GET INFORMATION 


Call your nearby A-C district office, or write 


Allis-Chalmers, Milwaukee 1, Wisconsin. 


Ro-Flo is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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production of isopropyl. To move 
this surplus, isopropyl sellers are 
more concerned about ethyl prices 
and expect to be competitive at all 
levels. 

Another trouble spot is excess 
ethanol capacity. Normally this 
would be expected to have an un- 
settling market effect. But costs of 
selling and distributing alcohol are 
so high that producers are not mak- 
ing very attractive profits. Unless 


methyl and isopropyl producers will 
have to be satisfied with declining 
markets. 

Another complicating factor is 
the fact that Stanolind is revamp- 
ing the large Carthage Hydrocol 
synthesis plant in Texas. While the 
plant makes several products, the 
ethyl and isopropyl alcohol output 
will affect 1955 markets most. 

New ammonia plants cloud the 
future for methanol. Methanol can 
be made in ammonia plants with 


very slight modification in operat- 
ing conditions. If there is excess 
ammonia, there might be temp- 
tation to switch to methanol 

The protective coating field is un- 
dergoing a complete change in the 
types of coatings being produced. 
Unfortunately for the solvent mar- 
ket, demand for solvents will be 
somewhat reduced. 

But despite these problems, most 
solvents makers view the future 
with cautious optimism. 


military demands jump, all ethyl, 


PICTURED FLOWSHEET 
Solvent refining with azeotropic distillation.. 304 


NAMES IN THE NEWS 


W. I. Burt, new president of Goodrich-Gulf 
Chemicals, Inc 


Names that made news last month 


PRO AND CON 
More on clippability 


TECHNICAL BOOKSHELF 
Newcomers for your reference shelves 


Recent books & pamphlets 


FIRMS IN THE NEWS 


Who’s doing what among your suppliers 


TECHNICAL LITERATURE 


Manufacturers new literature 
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Azeotropic distillation .. . 

. is the key to Texas’ new 
process for furfural extraction 
and recovery in solvent refining 
of middle distillates. Here’s how 
it works on a plant scale. (p. 304) 
Losing your friends? 


Could be if aren’t keeping 


close tabs on who’s going where. 


Names in the News is your check- 


list. (p. 311) 


New technical literature .. . 

You can now get—free and 
fast—literature on any subject in 
your field. Keep your technical 
files up to date. 


Join READER SERVICE 
Inside Back Cover 
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LESLIE Floatless Level Control takes the 
PRIMA DONNA 


Hydraulic force acts directly on diaphragm-stem assembly 
and changes air pressure to control valve. Air pressure 


and valve travel are directly proportional to level change 


H... is level control that is not affected by surface agitation, 
equipment vibration, or the roll of a ship—a simple design that 
provides steady, positive, precise control even under extreme 
conditions, 


Thousands are in service today, providing accurate control of 
liquid level (plus or minus 1” water column) and eliminating the 
problems caused by troublesome linkages, torque tubes, floats 
and stuffing boxes. 


AIR VENT 
TYPICAL INSTALLATION SHOWING FLOATLESS 
LEVEL PILOT AND CONTROL VALVE CONTROL- 
LING SUPPLY TO CLOSED PRESSURE VESSEL. 


DIAPHRAGM 


FLOATLESS {ee CONTROL 
LEVEL § 


CONTROL 


Ra rae I 
OPERATING SUPPLY 


SEND FOR 
aed DESCRIPTIVE DATA PC-37 
When specifying ... 
Here’s another LESLIE standard item to fit specifications that are special 
orders with most manufacturers. When specifying pressure, temperature or 
level controls—for new or replacement service—it will pay to check first with 
your nearest LESLIE engineer. He’s listed in the classified telephone direc TOPS IN QUALITY PRESSURE 
tory in principal cities . . . under “Regulators” or ‘“Valves”’ LEVEL AND TEMPERATURE CONTROLS 
Since 1900 


LESLIE CO., 279 Grant Avenue, Lyndhurst, New Jersey 
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PATENTS APPLIED FOR 


rie use PRESSURE PILOT 


gives them all to you! 


Integral process pressure gauge . . . flexible control . . . rugged 
“‘unitized”’ construction . . . manual reset . . . easy selection 
of control action . . . self-contained bleed relay .. . inter- 
changeable measuring elements . . . simple adjustments. . . 
modern case styling . . . all the features you need in a pres- 
sure pilot—built into a standard USG Pressure Pilot. 


; ; ee The USG Pressure Pilot is a major advance in indicating 
Self-contained Bleed Relay (11% pressure pilots. Incorporating a precision process gauge, it 
CFM capacity) easily adjusted in eliminates the need for a separate indicator and provides a 
the field RE ag direct reading of the set point on a calibrated dial. Exclusive 

‘“‘unitized”’ construction permits the removal of components 

: ee ye and sub-assemblies for maintenance without disturbing the 

Feedback proportional control or remaining units. The self-contained bleed relay may also be 
gop action {1-100%). Lee dismantled and cleaned without disturbing its settings. 


Simple knob or screwdriver adjustments provide easy 

Pointer synchronizing edvsment set point and ere action gm b piagf seco fee 

(manual — ; also provides 1-100% proportional band or differential gap 
‘ control with direct or reverse action as required. 


Available in ranges from 15 psi to 10,000 psi, the USG 
Pilot is adaptable to pressure control applications in the 
process industries. Boiler steam pressure, vacuum relief, pump 
f. jour , (Size— discharges, fluid pressure and a host of other a 
89/16" square ft deep a requiring proportional or gap control can be perform y the 
Po t ) ” 4 we — USG Pressure Pilot—accurately, dependably, economically. 
: bie es USG is making new advanced. design Pressure Pilots 
available to valve manufacturers. When in the market for 
valves with pilots be sure to specify that the valves are 
equipped with USG Pressure Pilots. 


unite ined MGAUGE Gauge He Wels 


. FOR OVER 50 YEARS 


United States Gauge, Division of American Machine and Metals, Inc., Seilersville, Penna. 
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Wasner® 


TRANSFORMERS 
oo. the choice of leaders 
in industry 


for space-saving 
load centers... 
Specify Wagner 
Close-Coupled 
Unit Substation 
Transformers 























F Ripe. Me Rie RR iain aay. ceemae 
; ee ee se APA teas Bhs 


) 


Now, Wagner liquid-filled unit substation transformers are 
available in new, improved close-coupled units, rated from 300 
to 2000 kva, that can be flush-mounted with any make of switch- 
gear. They can be used in both single and double-ended unit 
substations to form neat, compact, streamlined substations for 
modern industrial service. 


Bushings are provided on the ends of the close-coupled trans- 
former for connection to the switchgear. The bushing heights 
are designed for a minimum distance from the base, giving 
ample room to make connection to switchgear or busses in 
THROAT-CONNECTED UNIT the switchgear compartment or transition section. 
SUBSTATION TRANSFORMERS 


male Ce ine het e, height of transformer and switchgear as in the throat connecte 

erantistiner srenuy- tent tie weitchenee units which often require special throat heights to match 
Wagner con furnish these liquid-filled special switchgear. This feature means that a standard trans- 
transformers in ratings to 2000 kva, former can be used for special switchgear application with a 
15 kv ond below. Bulletin TU-13 gives minimum of engineering coordination, resulting in shorter 


full information. deliveries. 


Look to Wagner for better transformers that assure a con- 
tinuous, dependable flow of power. Your nearby Wagner 
engineer will be glad to help you solve your load-center prob- 
lems. Call the nearest of our 32 branch offices, or write us. 


ELECTRIC MOTORS 
TRANSFORMERS 


In this wpe design it is mot necessary to coordinate bushin 


WAGNER ELECTRIC CORPORATION 
6407 PLYMOUTH AVE., ST.LOUIS 14, MO., U.S.Ae INDUSTRIAL BRAKES 


AUTOMOTIVE 
BRAKE SYSTEMS— 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
: “AIR AND HEDRAULIC 
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Unruly urea toes the line 


At Deere & Company’s towering new industrial processing plants. 
$20 million Pryor, Okla., plant, Aloyco Alloy Steel Products Co., Inc., 1301 
valves police the hard-to-handle corrosives West Elizabeth Avenue, Linden, N.]. 
involved in producing urea. 
Picking Aloyco valves for this tough 
job came naturally to Foster Wheeler, 
designer and builder of the 260-ton-per- Longer Lasting 
day unit — newest urea plant completed. gga 
These valves are famous for standing up A Loy C 0) 
under the worst kind of corrosive and VALVES 


erosive conditions in scores of leading 

S> a 
‘ % 
\ Corrosive ** 
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Process Lines of Chase Copper Water Tube 
have no shoulders to hinder flow! 





Even heavy industrial fluids like paper pulp flow freely through 
process lines of Chase Copper Water Tube and Solder-Joint Fittings. 
There are no internal projections to hinder the flow, so pumping 
costs are kept to a minimum! 


You eliminate costly repairs and replacements, too, because 
Chase Copper Water Tube joined with leak-proof Chase Solder- 
Joint Fittings keeps your system pressure-tight for good! 


Chase Copper Water Tube is corrosion-resistant, can never clog 
with rust. It comes in long lengths, requires fewer joints, is easy 
to install. For more information, contact your Chase Wholesaler 
or Chase warehouse listed below. 


The Nation’s Headquarters for Brass & Copper 

Albany‘ Chicago Detroit Los Angeles New York St. Louis 

Atlanta Cincinnati Grand Rapidst Milwaukee Philadelphia © San Francisco 
® Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle 


b R A 4S g A e oO Pp aa iz R « oO ‘ aan ad i Mo. oan se som aes only) 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 








AN ACME-FABRICATED WELDMENT 


This odd-appearing structure, made of type 310 stainless 
steel, is now hard at work in a catalytic cracking plant for 
one of the nation’s largest utility companies. It’s one more 
example of the many unusual pressure vessels being fabri- 
cated by Acme for chemical processing installations every- 
where. Whether the vessel or component you need 
is large or small, irregular in shape or unusual in 
design, Acme’s complete facilities — including the 
latest mobile X-Ray equipment — guarantee you 
exact adherence to your specifications as well as 
to your delivery schedules. Find out now why so 
many important companies specify Acme weld- 
ments .. . call us today. 



























STEEL e STAINLESS STEEL @ EVERDUR e ALLOYS 





Send us your blueprints for 
@ prompt quotation and ask 
for our informative folder, 
ACME PLANNED WELDMENT 
FABRICATION, 



















_A.S.M.E. Approved § hag 
A.S.M.E. U68-U69 Qualified Welders © pens tts 18 | 
in Service * Novy Approved [Boh 


rtford Steam Boiler Inspection Service 






Underwriters Label and Inspectic 






tia 
| Board Approved © 
Natione DIVISION of THE UNITED TOOL & DIE CO 


1054 New Britain Ave. e West Hartford 10, Conn. 


Notional Representative TRANSMISSION EQUIPMENT CO., Inc. 
441 LEXINGTON AVE., NEW YORK 17, N. Y. 
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OIL FREE... 
CAREFREE... 


... that’s compressed air from the dependable 
GARDNER-DENVER CRX Carbon Piston Compressor. 


Send for Bulletin CRC-10. 


SINCE 1859 


ae Se 
Ea oi a 
S 1¢2 ii/ J 


CLAY SPADERS 


TAMPERS & 
RAMMERS ° 
Bott, Pin & TRENCH 
DIGGERS 
Spike Drivers 
ORILLS AIR HOISTS 


JACK HAMMERS PAVING BREAKERS rs 
QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 





Gardner-Denver Company, Quincy, Illinois 
in Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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22,000 times as big as life 


to show one why of Dicalite’s 
“sharp ‘filtration 





This electron micrograph of one of the more than 
10,000 kinds of diatoms shows clearly the delicate, 
yet rigid, “skeleton” whose lace-like grid helps make 
diatomite such a superior filteraid. Imagine, for a 
moment, millions of these diatom frustules—needle-, 
disc- or boat-shaped—piling up strawpile fashion in 
the filter pre-coat or filtercake...then visualize 
bacteria or other sub-micron sized solids (enlarged 
to the same scale) coming against this barrier. Now, 
in your mind’s eye, you can see clearly how the 


Dey 


diatomite “grillwork” catches and holds all solids, 
while the fluid being filtered flows rapidly on 
through the billions of tiny channels which make up 
90% of the filtercake’s bulk. 

Many processes and products in the chemical, 
industrial, food and pharmaceutical fields would be 
practically impossible without this “sharp” filtra- 
tion provided by high-quality diatomaceous filter- 
aids such as Dicalite. These Dicalite filteraids, pro- 
cessed under rigid controls from the highest quality 
diatomite, afford a complete range of uniform, 
sterile, chemically-inert products for the filtration of 
almost any liquid. They have provided the answers 
to many processing problems — they could well be 
the answer to yours. We will be glad to furnish full 
information, samples adapted to your requirements, 
or technical engineering aid if required. 


tWealite 


DIATOMACEOUS MATERIALS 


GREAT LAKES 


DICALITE DIVISION GREAT LAKES CARBON CORPORATION « 612 S. FLOWER ST., LOS ANGELES 17, CALIFORNIA 
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Autoclave of Annealed Ductile Cast Iron... 

the first pressure vessel made by the 
‘Cooper-Bessemer Corp., Mt. Vernon, Ohio. 
Designed and approved for internal pressure of 
350 p.s.i. at 300°F. with jacket pressure of 125 p.s.i. 
at 350°F. Oval manhole cover, blind flange, two 
agitators and thermometer well are also of 
annealed ductile cast iron to ASTM Spec. 
A-339-51-T. Body weight: 18,485 lb. Cover: 5,000 Ib. 


Ductile Cast Iron 


Specified for Pressure Vessel 


This 600 gallon autoclave of ductile cast iron 
is for use in a methylation process. 


Unlike conventional flake graphite cast 
irons, ductile iron has a spheroidal graphic 
microstructure. That’s why its mechanical 
properties are closer to those of steel than to 
those of gray iron. 


Take a look at these test figures from heats 
used for the autoclave: 


Ultimate tensile strength, p.s.i...64,500/69,700 
Yield strength, p.s.i................... 49,000/54,700 
Elongation in 2”% 19.5/23.5 


Combining the process advantages of cast 
iron and the product advantages of steel, 


ductile cast iron is a logical material for 
process equipment. 

See for yourself how this economical iron 
... Several times stronger than gray cast iron, 
and up to twelve times tougher . . . can help 
you. Send for a copy of “DUCTILE IRON, 
The Cast Iron THAT CAN BE BENT!” This 
booklet is yours for the asking. Write for it 
now. . 


ductile iron... the cast iron that 


Xm. 
can be twisted and bent co 


ANEO, 


TRADE MAREK 





THE INTERNATIONAL NICKEL COMPANY, INC, n,n SNY 
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Here’s the modern approach to proc- 

ess pH—a continuously measuring 

Panel-Mounted pH Indicator. This 

timely industrial version of our 

widely accepted Stabilized Bench- 

Type Indicator gives a 24-hour-per- 

day check on pH or redox with the 

same 0.02 pH accuracy as its lab-type counterpart. 

The versatile Indicator offers a number of monitoring 

possibilities. Primarily a point-of-measurement indi- 

cator, it can also actuate remote meters (scale and 

pointer only) or a simple potentiometer recorder. Or, 

several Indicators, spotted through the process, can 

indicate locally and feed their respective values to one 
multiple-point Speedomax® recorder. 


ONLY L&N BUILDS THESE STANDARD FEATURES 
IN A PROCESS pH INDICATOR 


Low warm-up time of less than 1 minute for accurate 
readings. No de-humidifying period to wait. No 
desiccants required. 


Unaffected by “error-inducers” such as line voltage 
surges, electrical pick-up, and zero drift. 


No modifications in grounding system needed 
to measure grounded or ungrounded solutions. 
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Completely enclosed case keeps out water or corro- 
sive fumes. 


Manual and automatic temperature compensation 
in one Indicator. Switch to either as desired. 


Simple maintenance by operating personnel. Con- 
ventional wiring with printed components makes service 
items inexpensive and easy to install. Entire chassis 
can be changed in only 60 seconds. 


Highly accurate without recourse to external meters 
or recorders. Design takes advantage of exclusive 
features of L&N electrodes. 

O to 14 pH range in 0.1 pH div. 0 to 700 mv. in 
5 mv. div., and 0 to 1400 mv. in 10 mv. div. 


Die cast aluminum case only 12” x 11” x 11”. 


List numbers—7678 (115 v., 50 to 60 cycles); 7679 
(230 v., 50 to 60 cycles). 


For details, write to Leeds & Northrup Co., 4916 
Stenton Ave., Phila. 44, Pa., for Data Sheet ND42-96(1). 


LEEDS iN NORTHRUP 


instruments eT automatic controls « furnaces 


ill 





Absolutely nothing to it— no messy handling 
—no laborious lifting. You could clean the 
MCR without dirtying up your top hat and tails. 


Che Aristocrat of Filters 


Push button control — Smooth power retraction of tank — No break- 
ing of pipe connections — Self sealing cover gasket — Complete plate 
drainage — are a few of the superior features of the Sparkler Model 
MCR Filter. The top hat quality in heavy duty diatomite filters. 


Heavy oils, primary filtration of 
beer, heavy chemicals, and other 
products with a high bulk residue, are easily and 
speedily filtered in the Model MCR filter with 
highly satisfactory results. 

The advanced, ultra modern operating features 
of the MCR filter make it the aristocrat of heavy 
duty filters. Old conceptions of filtering high bulk 


TOP HAT \/ QUALITY 


Write Mr. Eric Anderson for personal engineering service on your filteration problem 


products must be revised in the light of this new 
filter development. Everywhere the MCR filter has 
been installed filtering costs have dropped 


materially. 


a 
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SPARKLER MANUFACTURING CO. — 


MUNDELEIN, ILL. 


e@ Sparkler International Ltd. e Plants at, 
Galt, Ontario, Canada; Amsterdam, Holland. 


Retractable Tank Model MCR filter 
available in capacities from 100 sq. 
Ft. to 2000 sq. ft. of filtering surface. 


For over a quarter of a century, engineers and manufacturers of a complete line of industrial filtration equipment. 
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You can see why 


SARAN LINED PIPE 


GIVES LONG, TROUBLE-FREE SERVICE 


It’s made of corrosion-resistant saran pipe swaged into steel for extra rigidity and 
pip 5 8 r 
strength ... cuts downtime losses conveying corrosive liquids. 


Now you can convey chemicals and many other corrosive 
liquids without worrying about costly shutdowns due to 
corrosion. For saran lined pipe, fittings and valves are 
corrosion-resistant . . . form snug, leakproof joints .. . 
won't burst under pressure. 


They’re easily and inexpensively installed because they 
can be cut and threaded in the field with any standard 
pipe fitter’s tools. Their rigidity means that few supporting 
members are needed. 


Saran Lined Pipe Can Be Fabricated Right in the Field! 


H 


A Beaver Cutter cuts away the end of the steel pipe 
so that %” of the saran lining is extended. This 
assures a tight seal after a flange is applied and 
connected with another flange. 


Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Midland, Michigan 
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A ratchet type thread cutter makes the standard 
threads after the Beaver Cutter has been used. 
A flange is then attached and the saran liner filed 
so its ends are flush with the flange. 


Saran lined pipe, fittings and valves have a proved record 
in industry of bringing long trouble-free service. If your 
operation requires superior resistance to most chemicals 
and solvents, be sure to investigate saran lined pipe. 
Contact the Saran Lined Pipe Company, Department 
SP527A, 2415 Burdette Avenue, Ferndale 20, Michigan. 


RELATED SARAN PRODUCTS—Saran rubber tank 
lining ¢ Saran rubber molding stock ¢ Saran tubing and 
fittings e« Saran pipe and fittings. 








A half gasket is used in each flange or whole one 
can be used in one of the flanges. Then the flanges 
are joined. The resulting joint is snug, completely 
airtight and leakproof. 


you can depend on DOW PLASTICS 








And once it starts, it will keep on for years 
and years... 


The VULCAN KILN shown above is 
mammoth, and some idea of its size can be 
gained by comparison with the ladder rest- 
ing against it. This kiln is 12’ x 175’ and is 
the largest ever made in the United States 
for the production of titanium oxide. 


VULCAN equipment that has been installed, 
other than the kiln shown above, is a 
12’ x 22’ VULCAN combustion chamber; 
automatically lubricated, and easily adjusted 
supporting and roller bearings; latest type 


hee 2 ie 


and RARIN’ TO 


to offer you answers to any of your problems. 
Their 106 years of continuous business 
means experience. You can benefit by this 
experience in constructive suggestions and 
preliminary drawings—without obligation 
(as far as possible). Write today for Bulletin 
A-422 on Rotary Kilns, Coolers, Dryers, 
Retorts, and other dependable equipment. 
If you have a problem, VULCAN will gladly 
assist you. 


Any information on items listed below 


will be sent to you immediately : 


drive machinery. 
Rotary Kilns, Coolers and 


Every bit of the pictured equipment was Dryers 
designed, built and the installation super- Rotary Retorts, Calciners, Etc. 
vised by THE VULCAN IRON WORKS. Improved Vertical Lime Kilns 


If you are planning to build, contact Automatic Quick-Lime 
VULCAN of Wilkes-Barre. VULCAN’s Hydrators 
manufacturing facilities are of the latest, Briquetting Equipment 
their Engineering Department is fully staffed Open-Hearth Steel Castings 


VULCAN IRON WORKS 


WILKES-BARRE, PA., U.S.A. 
ESTABLISHED 1849 


Heavy Duty Electric Hoists 
Self-Contained Electric Hoists 
Cast-Steel Sheaves and Gears 
Diesel Locomotives 

Electric Locomotives and Larrys 
Steel Plate Fabrications 
Hydraulic Presses 


CABLE ADDRESS 
“WULWORKS WILKESBARRE” 


NEW YORK OFFICE 
50 CHURCH ST., N.Y., N.Y. 


March 1955—Cuemicat ENGINEERING 





Air and natural gas are synthesized to form 
liquid ammonia, as indicated by this Brea 
Chemicals flow-chart. Two Lectrodryers like 
that below dry incoming air to a moisture 
content of 1/10,000 per cent, or lower. 


How LECTRODRYERS prevent 
process freeze-outs at — 


BREA CHEMICALS, Inc. 


A freeze-out occurs when moisture-laden air or 
other wet gas enters a heat exchanger to be 
liquefied. As the air chills, the moisture con- 
denses, freezes and forms rime ice. With a 
Lectrodryer* in the process, freeze-outs are 
prevented without interrupting production. 

Brea Chemicals keeps this liquid ammonia 
process humming with two giant Lectrodryers 
drying all incoming air to a moisture content 
of one part in a million. So little moisture gets 
by that de-icing is required only two or three 
times per year. 


If moisture is your problem, regardless of 
the process involved, a Lectrodryer is the solu- 
tion. Lectrodryers provide dehumidification or 
dryness according to the specific need, even to 
dewpoints as low as -100° F. Lectrodryers are 
built to handle pressures as high as 6000 psi. 
They may be automatic or manually controlled. 

Write for Because Moisture Isn’t Pink, which 
describes industry’s use of Lectrodryers. Re- 
quest engineering information. Pittsburgh 
Lectrodryer Corporation, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 
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ECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 











TOP: One of the completed 

V units prior to shipment. 
ele) 

ze) ] BETTER 


BOTTOM: Shop erection view shows tile 
BOILERS 


and block insulation in convection 
wall; also main baffle tile and 


furnace floor tile. 


Gas Fired 


PACKAGE UNIT 


Steam 
Generators 


selected by 


PHILLIPS 
CHEMICAL CO. 


Pasadena, Texas 
Plant 


Principal Data, Each Unit 


25,000 pounds steam per hour 
capacity. Induced draft type. 

Fusion welded steam and water 
drums designed for 425 
pound S.W.P. 

Completely shop assembled and 
required only the piping and 
gas outlet connections to 
place them in operation. 

Fully steel encased for outdoor instal- 
lation on a simple foundation. 

~ 


* Vogt Steam Generaiors are available in 
bent tube types and straight tube forged 
sectional header types for solid, liquid 
or gaseous fuels. Bulletins on request. 


HENRY VOGT MACHINE CO. 
Lovisville, Kentucky 


BRANCH OFFICES: New York, Philadelphia, Chicago, 
Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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tramp iron problem on 
high-speed conveyor 
handling wet or 

dry material 


Separated Material oe 





ene 





Stearns rectangular suspended separation magnet 6 
cures tramp iron headaches on fast-moving con- Diagram showing Stearns suspended magnet posi- 
veyors, particularly when material is wet. tioned over head pulley. 


First, the magnet’s length permits its powerful, 
deep pulling force to work over a large area... ; . 
dig out embedded tramp iron . . . prevent “sneak or permanent magnetic pulleys in standard 
throughs.” Second, the upward movement of iron sizes, or to your individual specifications. Get 
to the magnet, shakes off wet, clinging material, complete details from your Stearns representa- 
eliminating costly waste. tive or write for bulletin 25D. 


Greater Flexibility _ Check these advantages 


Stearns suspended magnet overcomes space lim- 
itations because it can be placed over the head 
pulley, or anywhere along the belt. Sometimes it’s ®@ No moving parts that require replacing 

set up to remove tramp iron before material moves @ Single coil construction for magnetic field stability 
onto the conveyor — thus safeguarding the belt 
from damage. In many processing operations, 
Stearns suspended magnets are used ahead of mag- @ Vacuum-impregnated windings for long life, de- 


netic pulleys to insure double protection for crush- pendable operation sai 


ers and other expensive equipment. MAGNETIC EQUIPMENT FOR ALL INDUSTRY 
Custom-Built . 


Magnetic specialists at Stearns design and build STEARNS af ‘a MAGNETS 


rectangular or circular suspended magnets, electro ath 
STEARNS MAGNETIC, INC., 629 S. 28th St., Milwaukee 46, Wis: 


@ All-welded, moisture-proof construction 


@ Leads and terminals fully protected against abrasion 
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25 MILLION BTWs...or more 


1% million...or less 


The Same Uniform Heating... Flexibility...Precise Control...from 


SELAS 











Size is no limitation to the advantages of Selas radiant heaters and Zone Control. 


Whether processing petroleum or chemicals . . . for pilot plant or volume production .. . 
Selas Gradiation heaters offer the following desirable features: 


@ Compact heating units with multiple coils and absolute tem- 
perature control in a single radiant chamber. 


@ Flexibility in shaping the heating curve. 
@ Complete combustion with little or no excess air. 


@ Prolonged tube life—lower maximum tube wall temperature, 
through more uniform circumferential heat distribution, 
minimizes corrosion rate. 


Selas Gradiation heating offers new possibilities in every petroleum or chemical plant 
where heat processing is a precise operation. 


Send for informative bulletin on selection of heaters for petroleum and chemical processing. 
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New corrosion-control “‘tool”: . . 


© « resilient coating that doesn’t 
crack, chip or tear 


@ .020” of pore-free protection per coat 
@ seamless, continuous heavy coatings 
@ chemical resistance of vinyls 


Any metal surface that can be sprayed and 
uniformly baked can now be strongly protected 
against severe corrosive conditions with the first 
practical, spraying plastisol—Unichrome Coating 
5300. 

This versatile coating offers many advantages 
over paint and ordinary protective coatings. 
With Coating 5300, you can apply chemical-and 
abrasion-resistant films.as thick as .020” with a 
single spray application. That’s 5 to 20 times 
thicker than ordinary coatings. In fact, multiple 
sprayed coats of this new material build films as 
thick as many sheet lining materials—and at 
less cost. 

Unichrome Coating 5300 offers seam-free and 
pore-free protection against acids, alkalies, 
water, salt solutions and many other corrosive 


agents. It levels surface irregularities, and to- 
gether with its heavy build-up, eliminates weak 
spots where corrosion might ordinarily break 
through. A vinyl material with 100% solids, it 
bakes into a resilient coating that resists abra- 
sion, chipping and cracking. 

Here is a new and better way to protect in- 
teriors, exteriors of tanks, ducts and other large 
equipment from corrosion. If your plant lacks 
baking facilities, there are conveniently located 
jobbers in most sections of 
the country who can apply 
Coating 5300 for you. 

MORE INFORMATION on 
Unichrome Plastisol Com- 
pounds presented in Bulletin 
VP-1. Send for it. 


(UMM) coatincs FOR METALS 


Wode Mork 


UNITED CHROMIUM, INCORPORATED 
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100 East 42nd Street, New York 17, N. Y. 
Detroit 20, Mich. * Waterbury 20, Conn. 
Chicago 4, Ill. * Los Angeles 13, Calif. 


In Canada: United Chromium Limited, Toronto 1, Ont. 
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The experienced exhibitor rents extra 
stalls...leaves them empty...to pre- 
vent contamination of his thorough- 
bred pets by canine neighbors. 





To develop their best qualities 
demands exclusive care. That is why 
Sun Ship’s new Alloy Products Shop 
has been planned for the exclusive 
fabrication of stainless and alloy 
steel products. When you have 
selected from the many available 
Alloys a stainless steel best suited 
for your service condition, you have 
done only half the job. You must 
also provide for the best possible 
fabrication if you are to have full 

rotection—“A Thoroughbred Job.” 


Why entrust stainless steel to be fab- 
ricated in the same shop where car- 
bon steel products are fabricated, 
and subject this precious metal to 


contamination with iron fragments, 
dust, or other harmful elements? A 
segregated shop is your answer. 


Sun Ship now operates an all-alloy 
shop, one especially built and 
equipped for fabricating stainless 
and alloy products as they should 
be—segregated from carbon steel 
fabrication. 


We emphasize the fabrication of 
medium and heavy stainless, alloy 
and aluminum products for industry. 


Try Sun Ship for stainless fabrication 
as it should be done. 


Our Sales Engineering Department 
will be pleased to assist you with 
any of your fabrication problems. 


Sun Ship also makes all types of carbon steel pressure vessels. 


SHIPBUILDING 


& DRY DOCK COMPANY 


ON THE DELAWARE ¢ CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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WEATHER BALLOON 
MAKER SAVES 
$2500 A YEAR WITH 


KATHABAR EQUIPMENT 


WHAT COULD BE SIMPLER? 


conditioned scavenger air 
air out to regenerator 
Scavenger air out 

















Air to be conditioned passes through the contactor, where an 
absorbent solution removes moisture (the amount depends on 
the automatically-controlled temperature of the solution). In the 
automatic regeneration, about 15% of the solution is heated, 
and the moisture it releases is blown out the window. 


Kathabar humidity conditioning provides the right weather for making 
weather balloons. The Dewey and Almy Chemical Company obtains 40- 
grain air without frost, expensive over-cooling and re-heating, or duplicate 
coils. The system’s coolant is 75°F water. Results: annual saving of 
$2500 in operating costs—and faster production of their balloons. 


Here’s how their two-zone system works. In the first zone, ground level, 
latex balloon gels are inflated from one-fourth to full size. Moisture be- 
tween latex particles is a necessary lubricant during gel inflation. The 
maintained air conditions average 70°F, 50% RH. 


Second zone, an 80-foot drying tower, is held at 100°F and 20-30% 
RH for final drying. The moisture must be removed at a controlled rate— 
not too fast or the balloons rupture; not too slow or production is impeded. 
Temperatures over 100°F would cause a spotty pre-cure. 

This is a typical example of how Kathabar humidity conditioning has 
solved industrial air conditioning problems for 20 years. Your Kathabar 
system representative can show you how to dictate your production 
weather. As a trial balloon, write for Literature Group K54-2. 


SURFACE COMBUSTION CORPORATION @© TOLEDO i, OHIO 


ALSO MAKERS OF Surface INDUSTRIAL FURNACES 
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Shurfevant- 
MICRONIZER 


Reduces Solids to Micron Sizes 


The new Sturtevant Micronizer grinding 
machine is a fluid jet grinder especially de- 
signed to reduce solid materials to particle 
sizes in the micron ranges. 

Sturtevant Micronizers are used for simul- 
taneous dry grinding and classification of 
solids. The variety of materials that can be 
processed is large and includes both metallic 
and non-metallic minerals and ores, metals, 
pigments, insecticides, fungicides, pharma- 
ceuticals, plastics, dyes and numerous other 
organic and inorganic products. Available in 
capacities from 4% to 3000 pounds per hour. 


Other Sturtevant Pulverizing Equipment for Rapid Reduction of Materials... 
Especially Applicable for Initial Grinding of Products for the Micronizer Mill 


) 


ROTARY FINE CRUSHERS for intermediate 
and fine reduction (down to \%”). Open door 
accessibility. Soft or moderately hard materials. 
Efficient granulators. Excellent preliminary 
Crushers preceding Pulverizers. 


JAW CRUSHERS for coarse, intermediate and 
fine reduction of hard or soft substances. Heavy 
or light duty. Cam and Roller action. Special 
crushers for Ferro-alloys. Several types, many 
sizes. 


RING-ROLL MILLS for medium and fine re- 
duction (10 to 200 mesh), hard or soft materials. 
Very durable, small power. Operated in closed 
circuit with Screen or Air Separator. Open door 
accessibility. Many sizes. No scrapers, plows, 
pushers, or shields. 





CRUSHING ROLLS tor granulation, coarse or 
fine, hard or soft materials. Automatic adjust- 
ments. Crushing shocks balanced. For dry or 
wet reduction. Sizes 8 x 5 to 38 x 20. The 
standard for abrasives. 





SWING-SLEDGE MILLS for coarse and 
medium reduction (down to 20 mesh). Open 
door accessibility. Soft, moderately hard, tough 
or fibrous substances. Built in several types and 
many sizes. 





Seneee 
qqads 


AIR SEPARATOR for separation of fines to 
325 mesh and finer. Increases output from 
25% to 300%...lowers power costs by 50%. 
Capacities 4 to 50 tons per hour output. 


"Registered trademark of the Sturtevant Mill Company 


STURTEVANT MILL COMPANY 


100 CLAYTON STREET, BOSTON 22, MASS. 


DESIGNERS & MANUFACTURERS OF DENS AND EXCAVATORS . MIXERS @ SCREENS @  PULVERIZERS @ ELEVATORS e AND COMPLETE FERTILIZER UNITS. 
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How to measure Pressure of 


tiQuiD 


T? E only simple, economical way we know to meas- 

ure the pressure of viscous liquids at temperatures 
as high as 750°F.—and particularly those that solidify 
at atmospheric temperatures—is to use one of the 
Taylor Volumetric Pressure instruments shown below. 
These completely sealed systems are ideal for viscous 
or corrosive liquids or liquids with suspended solids 
that you just can’t measure with a conventional open 
pressure system. They’re good for pressures from 0 to 


COUS 


15,000 Ibs. at temperatures as high as 750°F. (650° 
for continuous service). They can’t clog, because only 
a flexible, corrosion-resistant diaphragm or a fluted 
bulb are in contact with the fluid to be measured. The 
ability of these instruments to measure pressure at 
such high temperatures is a Taylor specialty. Available 
as indicators, recorders or controllers. Call your Taylor 
Field Engineer for full details on how they can be ap- 
plied to your pressure measurement problems. 


Taylor Instrument Companies, Rochester, N. Y., and Toronto, Canada. 


For pressure ranges as high 
as 0-15,000 psi or as low 
as 0-600 psi with tempera- 
tures to 750°F., (650° for 
continuous service). Newly 
designed fluted bulb is 
highly responsive. All parts 
exposed to process are of 
welded stainless steel con- 
struction. Tubing lengths 
up to 50 feet. 


SOLID FILLED ~ 


Pp. 








For pressure ranges up to 
0-600 psi or down to 0-25 
psi with temperatures as 
high as 750°F., (650° for 
continuous service). Dia- 
phragms available in stain- 
less steel, copper, monel, 
silver or tantalum. Tubing 
lengths to 150 feet. 











EL 





Liga 
lil 
P 








Instruments for indicating, recording and controlling 


temperature, pressure, flow, liquid level, speed, 


density, load and humidity. 
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Taylor Instruments 


MEAN 


ACCURACY FIRST 








IN HOME AND INDUSTRY 





new PLATECOILS 


cost less than pipe coil repairs... 


Platecoils have replaced a large circular pipe coil formerly 
used to cool alkaline slurry in an agitated tank at Sherwin- 
Williams Company. Installed on end, Platecoils are inserted 
or withdrawn through a manhole on the top of the tank. With 
pipe coils, it was necessary to remove the motor and agitator 
and the bolted-down tank top to make repairs. Cost of doing 
this just once exceeded the total cost of the 6 Tranter Plate- 
coils now used. In addition, cooling is now accomplished with- 
out fouling of surface, 
which means the cooling is 
more effective and mainte- 
mance is decreased. Such 
outstanding savings are pos- 
sible with Platecoils. Investi- 
gate them for your processes 
today. For heating as well 
as cooling, Tranter Plate- 
coils are your best answer. 





as Coil-itis™ 


is Cured in 
this 
Sherwin- Williams 
agitated tank 


PLATECGOILS replace 


pipe coil for 50% of the cost 


*Besides reducing original costs, 
Tranter Platecoils frequently save 
50% in maintenance costs. And pro- 
duction time is saved because Plate- 
coils heat or cool 50% faster and 
payloads are increased because Plate- 
coils take 50% less tank space. By 
overcoming the limitations of old- 
fashioned pipe coils, Platecoils cure 
Coil-itis. 


Write today for a 12- 
company report on 
savings made by use of 
Tranter Platecoils. Ask 
for Bulletin No. P61. 


PLATECOIL Div. TRANTER MANUFACTURING, inc., Lansing 4, Michigan 
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What Cuts Labor Cost 50%? WW 


What Cuts Moisture to 0.1%? * 


What Cuts Drying Time 90%? 


Operator loads Rotary 
Vacuum Dryer in Stokes 


Labor and time are reduced 50% by vacuum drying pict pia 
of a mixture of acetyl salicylic acid and other chemicals. 


Sodium trichloracetate is reduced from 35% 
to 0.1% moisture content in 8 to 12 hours by vacuum drying. 


Several makers of powdered aluminum and brass avert fire 
and explosion hazards by drying powders and solvents in vacuum... 
then recover 99% or more of the solvent in the same process. 


Shellac is dried in vacuum in 6 to 8 hours per batch, 
a job that formerly took 72 hours! 


Stokes has the laboratory and pilot plant facilities to test vacuum drying 
of any product which offers drying difficulties. Methods, cycles, 
equipment, costs will be accurately determined. Stokes has 40 years’ 
experience in vacuum technology to share with you on drying problems. 


Send for an informative brochure, “Vacuum Drying,” on the 
techniques of moisture removal from chemicals, pharmaceuticals 
and other industrial products. 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics |Molding Presses / Pharmaceutical Equipment 
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far-infrared heat... precisely controlled... 


solves problem of baking paint on plastic 


Baking painted designs and lettering on plastic 
compact cases presented a tough production prob- 
lem for this company. Too much heat blistered or 
melted the thermally sensitive plastic material. 
Too little heat wouldn’t bake the paint properly. 
Added complications were the various bright 
colors involved. 

Four “‘color blind” Chromalox far-infrared radi- 
ant heaters, having a total installed capacity of 
7200 watts, provided the answer. The heaters are 
mounted lengthwise in pairs over the conveyor 
belt. The long wave length far-infrared radiation 
heats all colors with practically equal speed .. . 
and with negligible reflection even from white 
surfaces. Input controllers for each pair measure 
out the exact degree of heat required. 

Results are rapid, uniform baking of the paint, 
regardless of the color. Stepped up production 
without damage to paint or plastic. Low initial 


Send for your copy of F1550— 
“101 Ways to apply Electric Heat.” 


investment, low operating and low maintenance 
costs of the lightweight, portable, all-metal 
Chromalox radiant heaters. 

This problem-solution-result approach has en- 
abled us to help many manufacturers produce 
better, faster, at lower cost. 

Always available to you are our research, en- 
gineering, design and modern manufacturing facil- 
ities. The world’s largest factory stock of indus- 
trial electric heaters plus local stocks at strategic 
points. And a 33-city nationwide sales-engineer- 
ing service. 

Let us know your problem for controlled heat 
and we’ll go all out to help you find the right 
answer—eléctrically. 


EDWIN L. WIEGAND COMPANY 
7514 Thomas Boulevard, Pittsburgh 8, Pa. 
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ENCE elivers 17,400 cfm 
for Elreco’s new cat 


CENTRIFUGAL 
BLOWER 





This De Laval Centrifugal Blower, on stream at the 
El Dorado Refining Company’s new cat cracker at 
El Dorado, Kansas, supplies 17,400 cubic feet of air 
per minute for regeneration of the spent catalyst. 
This plant, built in record time of ten months by The 
Refinery Engineering Company, is designed for acharge 
capacity of 4,300 barrels per day at 75% conversion. 


DE 


Elreco is another of many refineries which have 
chosen De Laval for dependable blower performance 
under heavy-duty, continuous operation. Rugged cas- 
ings, husky, perfectly balanced rotor and externally 
mounted, cylindrically seated bearings are design fea- 
tures that reduce maintenance and insure long service. 
Send for Bulletin 0500 containing complete data. 


Centrifugal Blowers 


LAVAL STEAM TURBINE COMPANY 


803 Nottingham Way, Trenton 2, New Jersey 


OL 207 
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A message to CHEMICAL INDUSTRY MANAGEMENT 


Here’s how you can use 


STRATEGIC PURCHASING 


to help your company maintain 


a sound competitive position 


As profit margins tighten, your 
purchasing strategy becomes a vital 
force for success. 

The way you purchase heavy 
chemicals, for instance, can in- 
fluence your company’s profits in 
the years ahead. 

So it becomes increasingly im- 
portant for you to seek every possi- 
ble economic advantage when you 
select a chemical supplier. 

Here, for example, are a few 
things to look for, when deciding 
on a source for caustic soda, chlo- 
rine, and other chemicals: 


1. Supply security. How flexible 
are your supply lines? For instance, 
a supplier with plants located on 
deep water may be able to offer you 
a choice of rail or water delivery. 
This can insure you steady supply, 
in case of rail service interruption. 


2. Engineering help. A supplier’s 


HOokee 


engineering staff can often be valu- 
able to you when you are setting up 
a new chemical process or caustic 
and chlorine handling systems—not 
only with advice, but with actual 
design assistance. 


3. Smooth processing. You'll find 
it helpful to work with the sup- 
plier’s technical service men who 
visit you periodically. Often these 
men can spot potential problems 
and ward them off before they 
cause you trouble. 


4. Safety programs. Your men 
can benefit from safety suggestions 
offered by your supplier. You 
should have on tap the latest in 
safety equipment, plus up-to-date 
information on safe handling of 
chemicals. 


5. Economy. Choose a supplier 
who wants to help you cut your 
operating costs; who will go all the 


1905—Half a Century of Chemicals 





CHEMICALS 


way with you in arriving at the 
best, most advantageous method of 
shipping and handling for your 
conditions. 

6. Experience. Above all, choose 
a supplier who is familiar with your 
industry. It takes years of experi- 
ence to acquire an understanding 
of the problems you face, and the 
know-how to help you solve them 
quickly and economically. 

Are you getting your fair share 
of these strategic purchasing ad- 
vantages? 

Many of our customers in the 
chemical industry feel that they get 
these advantages in buying from 
Hooker, a supplier of basic mate- 
rials to the chemical industry for 
fifty years. 

In the light of the growing im- 
portance of these factors, isn’t this 
a good time to review your policies 
on sources of chemical supply? 





From the Salt of the Earth—1955 
HOOKER ELECTROCHEMICAL COMPANY 


3 Forty-seventh Street, Niagara Falls, N. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK * CHICAGO * LOS ANGELES 
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Handles any filterable mixture Low, medium, or high pressure 


gon art 


Takes hot vapors without vaporizing Uses any simple filter cloth 


et 
Zw 


Leak proof construction Delivers filtrate higher than filter 


deliver cake in slab form 


Low first cost + Low upkeep - Low depreciation + Low installation cost 


» Written more as a text and reference 
manual, this ‘encyclopedia of filtration 
a’ improves your understanding 
a vital process; aids in the 
ection of the proper equipment 
for yout satya filtration requirements. Write ‘ 
your free copy of this valuable booklet — today! 
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of SPERRY 
FILTER PRESSES 


of industries... 


built to 
standard of quality! 


In every processing industry — wherever solids 
are to be removed from any mixture — Sperry 
Filter Presses are on the job . . . helping to pro- 
duce products of maximum clarity at low cost. 
Living proof of the detailed research, custom 
engineering and standard of quality that has 
kept Sperry first in filtration for three genera- 


tions. 


If you can utilize the significant knowledge 
gained from this vast experience — consult Sperry 


for filtration, today! 





SPERRY FILTER BASES 


All types .. . all sizes. Plain or 
punched to your specifications. 
Besides cotton and paper, bases 
are furnished in wool, synthetics, 
glass, and woven metals. 














D. R. SPERRY & CO. 


BATAVIA, ILLINOIS 


Filtration Engineers for More Than 60 Years 


Eastern Sales Representative: 

George S$. Tarbox, 808 Nepperhan Avenue, 
Yonkers, N. Y. Yonkers 5-8400 

Western Sales Representative: 


B. M. Pilhashy, 833 Merchants Exchange 
Bidg., San Francisco 4, California 
DO 2-0375 








Eye Protection 


THE Eves or TEXAS 
Petro-Chemical Workers and Others 
are Protected with this Gas-Tight 
wy Rubber Frame Goggle 


Wherever gases, fumes and smoke are hazards QUICK FACTS 


Frame molded from non-irritating, acid-resisting 


you'll find this AO 701 Rubber Frame Goggle made for the job. It sae. 


seals the entire eye area tightly and may be worn over personal Completely gas-tight — no ventilation slots in 
frame, no hole for strap in lenses. 


glasses. You can rely on this goggle — one of a complete line for in- Acid-resistant bolts and nuts on front of frame. 
dustry, made by the world’s largest manufacturer of personal safety Large vinylite lens conforms to high optical 

, 4 s standards, offers exceptional wide-angle vision 
equipment and ophthalmic devices. Your nearest AO Safety Products _and is easily replaceable. 


Representative can supply you. 


Keep your workers 
in the Safety Zone 
with American Opti- 
cal Safety Equipment 


SOUTHBRIDGE, MASSACHUSETTS © BRANCHES IN PRINCIPAL CITIES —. 
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send for new, free booklet 
on cost cutting 


ALCOA ALUMINUM 
HEAT EXCHANGER TUBES 


ALCOA @& 
ALUMINUM 





HEAT EXCHANGER TUBES 





& 
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Just off the presses, this booklet brings you 
all the facts about the latest developments 
in aluminum heat exchanger tubes. Profusely 
illustrated with photos, charts and graphs. 
Provides specifications and estimating data 
that are the result of ALCOA’s more than 30 
years’ experience with aluminum tubes for 
condensers and heat exchangers. 





TABLE OF CONTENTS 


Why Alcoa Aluminum Heat Exchanger Tubes? 
Types of Alcoa Heat Exchanger Tubes 

What is Alclad? 

Effect of Cooling Waters 

Cathodic Protection 

Tube Cleaning 

Water Treatment 

Application of Aluminum Heat Exchanger Tubes 
Typical Commodities Processed 

Aluminum Is Well Suited for Heat Exchanger Fabrication 
Heat Transfer Characteristics 

Physical Constants 

Fluid Flow Characteristics 

Specifications and Data 

Estimating Data 

Allowable Internal Working Pressures 

Allowable External Working Pressures 

Typical Tensile Properties of Aluminum Alloys 
Nominal Composition of Wrought Aluminum Alloys 











The general acceptance of aluminum heat ex- 
changer tubes by the process industries has come 
about for several reasons—the excellent proper- 
ties of aluminum alloys, ALCOA’s cooperative 
research and development programs aimed at 
establishing sound applications, and industry’s 
desire for a good product at an economical price. 


ALCOA ©. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 








ALUMINUM COMPANY OF AMERICA 
900-C Alcoa Building, Pittsburgh 19, Pa. 


Please send me a copy of your new, free booklet, Alcoa 
Aluminum Heat Exchanger Tubes. 


NAME 





COMPANY —— 


ADDRESS _ 





CITY. ZONE—_—__STATE 














don’t give fire a fighting chance— 


install a Blaw-Knox Automatic Fog System 


A single Blaw-Knox Fog Nozzle, shooting its 
dense, quenching fog into the very heart of a 
starting fire, can accomplish more than several 
hose streams each having ten times its capacity. 

Controlled by rate-of-rise thermostats, Blaw- 
Knox Fog Nozzles protect you around the 
clock, sounding alarms and putting water to 
work instantly wherever and whenever needed. 
Their finely divided fog rapidly extinguishes the 
fire, dissipates heat, prevents development of 
high temperatures and bursting pressures, con- 
fines damage to a small area. 


Multiply this kind of fire fighting efficiency 
in a system engineered to guard against your 


specific hazard and you are assured of a maxi- 
mum of protection. 

Why not let a Blaw-Knox Fire Protection 
Engineer study your needs and submit a cost 
estimate and preliminary layout? 


You’ll be interested in the new Blaw-Knox 
booklet, ‘Fire Can Destroy Your Business.” 
There’s no charge. Write for it. 


BLAW-KNOX FIRE PROTECTION SYSTEMS 
CARRY APPROVALS OF ALL INSURANCE 
UNDERWRITERS « Deluge Systems « Wet Pipe 
Systems « Dry Pipe Systems « Water Spray and Fog 
Systems + Rate-of-Rise Sprinkler Systems « Foam 
and Carbon Dioxide Extinguisher Systems 


BLAW-KNOX COMPANY 


Power Piping & Sprinkler Division 
Pittsburgh 33, Pennsylvania 
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Chapman List 960 
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...for EVERY 
Small Forged Steel 
Gate Valve Application 








Month after month, Chapman List 960 
Valves deliver the goods on more different 
jobs than any other small forged steel gate 
valves. And maintenance charges are few 
and far between even under the toughest 
conditions. 

The wedge gate faces — hardened to 800 
Brinell by Chapman’s exclusive Malcom- 
izing process — won’t seize or gall. Seat 
rings are hardened stainless steel, for mini- 
mum wear, and are easy to replace. Also, 
the bolted follower has no exposed threads 
on the yoke to corrode. 

For every small forged steel gate valve ap- 
plication, specify Chapman List 960. Sizes 
from 4” to 2”, either rising stem with yoke 
(shown) or rising stem with inside screw. 
Bonnet joint is ground metal-to-metal or 
gasketed, depending on application. Pres- 
sure range is from 380 psi at 1000°F to 

2000 psi at 100°F. For higher ratings, 
specify List 990. 
List 960 is made in various alloys and 
combinations of alloys as listed in 
Catalog No. 10. Write for your copy 
today. 





The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 





Hofman Laboratories, Inc., of Newark, N. J. 
chose Monel for this Dewar flask because Monel 
has the strength and toughness needed to 
transport liquefied gases safely at —330°F. 
Also, the highly polished surface possible with 
Monel helps reduce radiation loss and minimize 
adhesion of residual gases. 


Some frozen food for thought 
in this rubber ball that didn’t bounce ! 


At minus 320°F. a child’s rubber ball bounces like a 
flower pot — into pieces. 

And what happens to normally soft rubber happens 
to most other materials at extremely low temperatures. 

Many metals become too brittle to use. An alloy steel, 
with a room temperature impact strength of 119 foot- 
pounds, shows a drop in impact strength to only 6 foot- 
pounds at the temperature of liquid nitrogen. 


One metal, Nickel, withstands and prevents such em- 
brittlement. High nickel alloys like Monel and Inconel 
keep their toughness — ductility — clear down to within 
a few degrees of absolute zero. Even the impact proper- 
ties of weldments are essentially insensitive to tempera- 
tures as low as the temperature of liquid nitrogen. 


Surprisingly enough, when temperatures drop, Inco 
Nickel Alloys actually increase in yield strength and 
tensile strength without appreciable change in ductility. 


Because of these outstanding low temperature physi- 
cal properties, Monel and the other Inco Nickel Alloys 
are used for storing liquefied gases, and for containing 
and handling many substances at low temperature. 


298 


Inconel, for example, is used in producing and storing 
liquid helium. And “K” Monel is used for piston rods and 
sleeves of compressors for manufacturing liquid oxygen. 
Besides its good low temperature properties and cor- 
rosion resistance, “K’’ Monel gives the extra strength 
ordinarily found only in heat-treated alloy steels. 


If you have a low temperature equipment problem, 
consult engineers of Inco’s Technical Service Section. 
They will gladly help you — without cost or obligation, 
of course. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


AMta, Nickel Alloys 


MONEL® « “R’® MONEL * “K’"® MONEL * “KR’® MONEL * “S’® MONEL 
INCONEL® * INCONEL “X’’® © INCONEL “W’® * INCOLOY® 
NIMONIC® Alloys * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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FLOW SHEET 
DEVELOPMENT 


SWECO 
flow sheet, 9,000 B/D 
fluid cat cracker 


How to get on-stream in record time 


with upgraded refinery products 


COMPLETE 
ENGINEERING 
SWECO perspective, Today’s demand for maximum output of 
B 


andoianes ~ gag gaa “4 M by tof high octane gasoline and other upgraded prod- 
= A ae ucts from every barrel of crude oil is literally 
forcing refiners to install new catalytic process 
plants. Continued profitable operation may de- 
pend on getting on-stream with the new process 
FIELD CONSTRUCTION Ae . in a hurry. SWECO’s combination of engineering, 
SWECO 6,000 B/D ~~ em At E shop fabrication and field construction is enab- 
tien Whe ste oe. Hy ee ye Nigh ling refiners...in many parts of the U.S. and 
4 poe | abroad... to get new catalytic plants of assured 

dependability in operation fast. 


SWECO is approved by original process develop- 
ers to engineer and construct plants utilizing the 
following catalytic processes: 


CRACKING 
SHOP FABRICATION REFORMING 


: SWECO kiln for 6,000 B/D POLYMERIZATION 
- TCCunit 
DESULFURIZATION 
ALKYLATION 


If you are planning to install any catalytic 
process, it will pay you to call on SWECO for a 
complete engineering-construction proposal. 


ON-STREAM lh .: 
SWECO-built ws = “ 


cat poly plant, 
in operation 


Engineers and Constructors §WECO PRODUCTS 
... Manufacturers Heat Exchan 
° ° . ° gers 
Serving the process industries Castes tihaieetiins ot 
4800 Santa Fe Avenue _il types of steel, aluminum 


Los Angeles 58, Calif., Dept.CE35 2nd special alloy vessels for 
LOgan 8-6262 the process industries 


Cable Address: swEcoLa’’ Screen Separators 
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Exterior view of @ 
Ozark Mahoning Plant 





FLUORSPAR CONCENTRATE DRIED TO ALMOST 
O7% MOISTURE BY A 


STANDARD) HERSEY 
ROTARY DRYER 


The Northgate, Colorado plant of Ozark Mahoning Co. 
produces Acid Grade Fluorspar exclusively. Since their flota- 
tion concentrator went into production in October of 1952, 
output has increased to the point where their Standard-Hersey 
dryer is now operating at 150% rated capacity. 


The filter cake, produced in Denver equipment, is transported 
by screw conveyer to a stacking belt for stock piling and 


has aided manufacturers throughout the 
world in solving their dryer problems. 


STANDARD-HERSEY 
countercurrent 

rotary concentrate 
dryer 


sampling, or directly into the 6’ by 50’ Standard-Hersey 
countercurrent rotary dryer. Moisture in the concentrate is 
reduced by the dryer from 12-14% to approximately 0% for 
shipment. 


The dryer is lined throughout its length with refractories, 
as is the dryer furnace. Exhaust gasses at 350°F. pass through 
a cyclone type dry dust collection system with a balanced 
airlock arrangement. The temperature of the discharge product 
is 450°F. Semi-automatic burner controls provide efficient 
operation of the dryer unit. 


The unusually large diameter of the dryer was selected to 
minimize the velocity of the gas stream through the dryer thus 
reducing concentrate dust loss to an estimated I-ton of con- 
centrate per 24 hours. 


The engineering staff of the 52 year old Standard Steel 
Corporation has thousands of successful dryer applications to 
draw on in solving your problems. Over 30 types of dryers are 
available to fill almost every drying need in the chemical and 
food fields. 


STANDARD-HERSEY'S pilot dryers 
play an important part in solving your 
drying problems before blueprint stage. 


SEND FOR FREE 12-PAGE ILLUSTRATED BULLETIN COMPLETE PILOT PLANT TAKES 
Learn how STANDARD-HERSEY GUESSWORK OUT OF DRYING 


mis SLOLLL °) 
FoR 52 YEARS 


STANDARD STEEL CORPORATION 


5005 Boyle Avenue, Los Angeles 58 £©@ 


15 Park Row, New York 
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interior of Hearne’s municipal power plant with latest 1715 
hp Cooper-Bessemer supercharged Gas-Diesel in fore- 
ground. City Manager N. L. McCarver reports that engine's 


fuel and lube cost averages .00252 mills per kwh. 


BIGGEST TAXPAYER IN THE CITY OF HEARNE 


Cooper-Bessemer Gas-Diesel Power! 


pe the 4,778 citizens of Hearne, Texas, modern 
Gas-Diesel power has been a real boon indeed. 
Not only does their municipal power plant produce 
64% of the city’s total revenue, but it is largely re- 
sponsible for low property taxes, a 92-acre munici- 
pal park, a golf course, fully equipped club house 
and a big swimming pool with bath house, to say 
nothing of street lighting, free school service and 
other contributory services. 


Hearne’s base generating load is carried by two 
Cooper-Bessemer Gas-Diesels — 1000 hp and 1,715 
hp units installed in 1947 and 1950 respectively. 
Fueled mostly by gas, these modern, exceptionally 
efficient engines last year operated at a fuel cost of 
only $0.002755 per kwh compared with $0.00465 
for older type oil burning engines in 1946. 


GAS ENGINES ° GAS-DIESELS ° 


Another Lxample 
of 
Lfficient Power 


at Lower Cost 








Says City Manager N. L. McCarver, ““We made a 
good investment in our Cooper-Bessemers. They 
are not over-rated and will pull their load without 
the least bit of trouble. The new turbocharged 
engine is now down for annual check-up and is the 
cleanest engine we ever saw.” 


MOUNT VERNON, OHIO 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York Washington,DC. Bradford, Pa SanFrancisco Houston, 
Dallas, Greggton, Pampa and Odessa, Texas Seattle Shreveport 
St Lovis los Angeles Chicago Cooper-Bessemer of Canada, Lid., 
Holifax, Nova Scotia Tulsa Gloucester, Moss. New Orleans, Lo. 


DIESELS ° ENGINE-DRIVEN AND MOTOR-:DRIVEN COMPRESSORS ° HIGH PRESSURE LIQUID. PUMPS 
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Steel construction 

throughout, except for 

special G-B patented 

bronze locking strip 

between compartments. 

Caulking used is a non-metallic 
compound to prevent contami- 

nation of the slurry. Drum is 50 
submerged and is held in seal 

against the valve by a hydraulic 
mechanism. Bronze lined bearings are 
lubricated by the slurry. Since the 
bearings are internal, the filter may be 


¢ 
used up to 150 psig. and higher pressures this Rotary 


without encountering stuffing box problems. 


The submergence may be less than 50 /, and Dirwre Pressure 


a special sealed bearing used if the slurry 


is corrosive or abrasive. File © T ie i 


of the special designs G-B engineers develop to handle particular needs. 

The filter drum is 6'-0” in diameter by 8'-0” in length, and in this instance 
maintains a positive pressure of carbon dioxide on the filter cake to prevent the 
chemical reaction from reversing. Every detail has been worked out to fit 

the filter to the exact needs, rather than utilizing a “‘standard”’ filter and 
making the process conform to the filter. 


Process-minded G-B Engineers will work with you, too... without obligation! 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 
BIRMINGHAM - ALABAMA 
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ACTIVATED CHARCOAL PROCESSOR 
INCREASES YIELD FROM 53% TO 


Ed, 


Single Pass Multiple 
Stage Milling Paid 
for Itself First Year! 


By replacing a hammermill yielding 
53% of usable product with a modern 
Allis-Chalmers two pair high roller mill, 
a charcoal processor increased his minus 
10, plus 28-mesh screen yield to 76%. 
_ Because of the increase in yield, this 
mill, operating with an Allis-Chalmers 
gyratory screen, paid for itself in less 
than a year! 

This big increase was made possible 
by the gentle size reduction afforded 
by roller mill grinding. There is no ex- 
cessive shattering and no size destroy- 
ing impact. And, multiple stage grinding 
in roller mills minimizes fines. 

To meet your varying requirements 
in chemical processing, Allis-Chalmers 
roller mills are built in one, two and 
three pair high models. Double and 
triple roller mills are used when no 
separation is necessary between reduc- 
tions. Roll lengths range from 18 to 42 
inches in 9 and 10-inch diameters. 


For complete information on roller mills 
and other equipment for your industry, 
call your A-C representative or write 
Allis-Chalmers, Milwaukee 1, Wis. 





| 


Dy a 
Grinding Mills Kilns, Dryers, Coolers Vibrating Screens Compacting Mills 


ALLIS-CHALMERS 
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Solvent Refining of Middle Distillates by . . . 


Azeotropic Distillation 


Furfural is widely known as an excellent solvent and 
extracting agent—it’s safe to handle, cheap, readily avail- 
able. But it has one bad characteristic: it boils very 
close to the boiling range of a class of petroleum stocks 
called “middle distillates.’”” Separation by a simple dis- 
tillation is impossible. 

From these middle distillates corae our supplies of 

‘heating oils, jet fuels, diesel fuels and feed to catalytic 
cracking units. The petroleum industry has had to go 
to the processing of crude oils with high percentages of 
sulfur to meet the increasing demand for these fuels. 
But this sulfur must be removed from the middle boil- 
ing range stocks—it raises havoc with ignition, combus- 
tion or catalyst. 

The Texas Co, has solved this problem by the devel- 
opment of an economical process for furfural extraction 
and furfural recovery in the treating of middle distillates. 
> How Does It Work?—At the Eagle Point Works in 
Westville, N. J., furfural is separated from extracted 
oil by azeotropic distillation, where furfural comes off as 
a ternary azeotrope—water-furfural-oil. 

This ternary has the unusual characteristic of sepa- 
rating on cooling into three phases—oil-rich, water-rich 
and furfural-rich. This makes a low cost operation possi- 
ble, because parts of the separation can be accomplished 


MARCH 1955 ° 


CHEMICAL ENGINEERING °* 


CHEMICAL 
ENGINEERING 
PICTURED 
FLOWSHEET 


“a 


in settlers requiring no consumption of costly energy. 

In the solvent from raffinate recovery system, the 
refined oil—containing as much as 5% _ furfural—is 
purified by adding sufficient steam to form a ternary 
composition overhead, which includes all the furfural 
present. The overhead azeotrope leaves a solvent-free 
raffinate as discharge from the column. 
> More Recovery—-Recovery of furfural from the mate- 
rial extracted is handled in a similar manner. Actually 
the extract contains sulfur compounds, nitrogen com- 
pounds, metals and aromatics. The extract solution is 
charged to a distillation tower with sufficient water to 
form a ternary or binary azeotrope. This includes all 
furfural, leaving a solvent-free extract as the bottoms 
product. 

These ternary—or binary—azeotropes distilled over- 
head separate on cooling into either three or two phases. 
They are sent to the separator, where the phase separa- 
tion takes place. 

Another point for solvent recovery is in the separated 
water. This is handled in a recovery column, also de- 
pendent on the formation of an azeotrope. Overhead 
is sent to the separator. 

A water wash tower is included in the process for the 
removal of furfural from low boiling oil fractions. 
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Key Process Components 


@ Extraction system, where furfural re- 
moves sulfur compounds from middle 
distillate oils. (See 1) 


@ Furfural-from-raffinate recovery sys- 
tem, which includes steam stripping 
and azeotrope formation. (See 2) 


@ Furfural-from-extract system for re- 
covery of furfural. This includes azeo- 
trope formation. (See 4) 


@ Furfural-from-water system for recov- 
ery of furfural, and elimination of 
water. (See 5) 


@ Water-wash system, for removal of 
furfural from low boiling oil fractions. 
(See 6) 




















This Tolhurst Centrifugal with ‘‘all- 
speed"’ drive is used to determine best 
centrifuging speeds for photographic 
and fine chemicals. Photo courtesy 
of Ringwood Chemical Company, 
Ringwood, Illinois. 
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How to find the 











best centrifugal speeds 
for your products 





Determining the most efficient centrifuging speeds 
can help you lower manufacturing costs and increase 
production. For only the right speeds will make the 
proper degree of separation in the shortest time. 

Tolhurst’s “all-speed” hydraulic drive helps you estab- 
lish the best basket speeds for loading, extracting, wash- 
ing and unloading. You can select amy speed from 0 to 
maximum RPM. Your tests show you which speed per- 
forms each operation most efficiently. 

Or. do you have the problem of processing many 
different materials that have dissimilar filtering and wash- 
ing characteristics? With “all-speed” drive. you can 


Tol huret CENTRIFUGALS 


process them all in the same Tolhurst Centrifugal. 

You simply turn a handwheel to change speed. A 
tachometer indicates basket speed at all times. “All- 
speed” drive is now available on any Tolhurst Centrifugal. 
Baskets are 12” up to 108” in diameter and can be 
perforate or imperforate. Construction can be of steel, 
steel rubber covered, monel or other corrosion-resistant 
materials. For full information, write for illustrated 
catalogs. 

FREE CENTRIFUGING CALCULATOR—A new slide rule 
for quickly calculating centrifugal force is yours for the 
asking. 


[J Send new free centrifugal force calculator 
(] Send catalog (0 Have representative call 


Name and title 








A DIVISION OF 


America n Machine and Metals, Ine Address 


DEPT. CE355, EAST MOLINE, ILLINOIS 


Company 








City Zone —_State 



































Light oil meets its master in these CRANE VALVES 


THE CASE HISTORY — Read how the Johnson & Johnson baby 
products plant at Cranford, N.J., completely stopped a valve 
leakage condition that wasted product ... caused a safety haz- 
ard...and menaced the plant’s high sanitation standards. 

Valves formerly used on very light baby oil lines were the 
source of trouble. Keeping them tight at the stuffing box was 
next to impossible. Constant servicing of stuffing boxes was 
necessary, even after repacking every 4 to 8 weeks. Several 
packings were tried without success while the high maintenance 
costs and nuisance conditions continued. 

Early in 1951 the plant found the solution in Crane No. 1610 
Packless Diaphragm Valves. They removed the cause of leakage 
—immediately stopped its troubles and costs. Almost 4 years 
later—with no maintenance whatsoever—the Crane packless 
valves remain absolutely tight; continue giving perfect service. 
And that goes for all valves added since the first installation. 


CRANE CO. 


General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS ¢ PIPE 
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Crane No. 1610 Packless 
Diaphragm Valves 


When you have valve problems with 
hard-to-hold fluids, try Crane Packless 
diaphragm valves. They eliminate stem 
leakage and maintenance on air, 
vacuum, gas, light oil and similar serv- 
ices. Their diaphragm has longer life, 
yet should it fail, their separate disc 
prevents escape of line fluid. Available 
in wide selection of materials and 
sizes. Ask for folder AD-1942 or 
see your Crane Representative. 














\ THRIFTY | 

BUYER 
PLUMBING © HEATING 
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is a name closely identified with the manufac- 
ture and development of Roller Mills for the 
past sixty years. 


Today’s version of the standard High Side Roller Mill is a composite of many 
advanced features that provide flexibility in control, ease of adjustment, uni- 
formity in production and economy of operation. 


(1) Pneumatic feed control increases efficiency by maintaining a maximum 
“load” on the mill under ali conditions. (2) Special lubrication system and 
high grade bearings result in record low operating and maintenance costs. (3) 
Sturdy construction and finely engineered design insure long life of the equip- RAYMOND OIL JOURNAL 


ment, and help to reduce wear on mill parts and lower power consumption. assures positive self-lubrica- 
tion of roller elements, and 


reduces overall mainte- 
nance. 


For grinding chemicals, pigments and a great variety of non-metallics and 
manufactured products, Raymond Roller Mills offer you an economy-proved 
method of production. 


HIGH SIDE ROLLER MILL @ 
WHIZZER SEPARATION 


An Exclusive Feature of Raymond Mills 














The patented Whizzer is built as an integral part 
of the Raymond Mill Air Separator. It is driven by 
an independent motor through a variable speed 
transmission. One simple adjustment controls the 
fineness over a wide range. Very efficient for 


making a high-grade, uniform product. 


WITH FLASH DRYING SYSTEM 


For removing surface moisture from the material in the Write for Raymond Catalog No. 72 for further details 
pulverizing operation. 


ION E FERING, INC. 
COMBU NGINEER c 


1311 Nerth Branch St. Sales Offices in 
Chicago 22, Illinois Principal Cities 
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William I. Burt: Man of the Month 


Well known vice president of Goodrich Chemical is 
named president of Goodrich-Gulf Chemicals, Inc. 


One of the sidelights of the gov- 
ernment’s rubber plants disposal 
program was a realignment in the 
top management of one of the 
bidding companies, After buying 
‘a plant the emphasis shifts from 
financing considerations to produc- 
tion, and Goodrich-Gulf Chemicals 
has prepared for this shift by nam- 
ing a production man, William I. 
Burt, as its president. 

Bill Burt comes to the presidency 
from a succession of posts in which 
he has directed production and 
trained other men for production 
responsibilities. In addition to 
heading Goodrich-Gulf, he will 
continue serving as a vice president 
of B. F. Goodrich Chemical Co. 
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> Job Ahead—Goodrich-Gulf Chem- 
icals, half-owned by the B. F. 
Goodrich Co. and half by Gulf Oil 
Corp., has bid successfully on two 
of the government’s plants. One 
is a 90,000-ton copolymer plant. 
The other is a 197,000-ton buta- 
diene plant, more than three times 
as big as any other, in which Good- 
rich-Gulf has a half interest with 
Texas-U. S. Chemical Co. Both 
plants are in Port Neches, Tex. 
Bill Burt’s new job will involve 
operating these plants to turn out 
synthetic rubber of a type used in 
automobile tires and other princi-_ 
pal rubber products. 
> Wide Experience—Production ex- 
perience, Burt feels, is beneficial to 


men training for any role in chemi- 
cal company operation. Many of 
the present key men, and nearly 
all of the top production men in 
Goodrich Chemical, came from the 
company’s plant No. 3, which Burt 
headed for 15 yrs. 

In addition to production train- 
ing, Burt himself garnered experi- 
ence in many other phases of 
chemical company business. After 
receiving his BS in chemical engi- 
neering from Ohio State Univer- 
sity, he worked as a chemist for 
several companies and for the 
Chemical Warfare Service in 
World War I. 

He followed this with a stint as 
sales engineer for the Bristol Co. 
And later he became a chemical 
engineer for Dolomite Products 
and then for Republic Steel. 
> Joined Goodrich as Chemist—In 
1927, Burt joined B. F. Goodrich 
in Akron, Ohio, as a_ research 
chemist. In a short time he was 
named manager of the company’s 
chemical manufacturing division. 

He was elevated to superintend- 
ent of production of the growing 
chemical division in 1942. And, 
the following year, he became gen- 
eral manager of plants. 

In 1945, when B. F. Goodrich 
Chemical Co. was formed from 
the chemical division, Burt was 
named vice president in charge of 
manufacturing for the new com- 
pany, 
> Seeing and Doing—In these posts, 
Burt has been able to do some 
traveling. Highlights include trips 
to England, Japan: and Brazil to 
help form companies to produce 
Goodrich’s Geon—polyvinyl chlo- 
ride. 

Perhaps Burt’s greatest achieve- 
ment was the part he played «in 
building the American Synthetic 
Rubber Industry from practically 
nothing into a key factor in the 
winning of World War II. 

In the early days of the war, Burt 
was appointed to a vital post in 
the project, chairman of the stand- 
ard plant design committee. Under 
his guidance, this committee took 
nebulous laboratory and_ pilot 
plant data and evolved the basic 
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design on the rubber plants in a 
matter of months. And in a year 
and a half, many of these plants 
were in successful operation. 

This achievement was recognized 
in 1943 when Cuemicat Encr- 
NEERING presented its biennial 
award to the industry for what was 
termed “a miracle of chemical en- 
gineering construction and_plan- 
ning.” 

Over the years Burt has also been 
active in the AIChE. For six years 
he served as director, and in 1952 
he was elected president of the 
Institute. 
>Home Carpenter—Burt claims 
that his favorite hobby is relaxing 
at home. And amateur carpentry 
is his favorite form of relaxation. 
He has an elaborate home work- 
shop and friends term him a “crafts- 
man deluxe.” Products of his 
wizardry fill the Burt home in 
Cleveland’s Shaker Heights suburb. 

He and his wife both enjoy gar- 
dening and hope to retire to the 
South one day and pursue this 


Unless you get the jump on fire the hobby on a year-round basis.-HTS 


minute it starts, you stand a good 
chance of kissing your business good-bye. 


; é Karl Winnacker—Elected president 
That’s why it’s so important to have a of DECHEMA (Deutsche Ge- 


, ; . sellschaft fuer Chemische Appa- 
Kidde portable extinguisher near every isbeuibsds aialnliatinn ancease 


fire hazard in your plant. ing ACHEMA XI and _ the 
: : Congress of the European Fed- 
Protect motors, electrical equipment, eration for Chemical Engineer- 

Bil : . ing in Frankfurt-am-Main, May 
flammable liquids and machinery with ie a le: a koe 
Kidde portables. Then, when fire strikes, man of the board, Farbwerke 


you're ready for it. Hoechst, A. G. 


i mical Gus Ostenson—Resident manager 
Just grab a Kidde CO, or dry che oe eee Se 


portable, aim the horn, pull the trigger, new Antioch, Calif, factory. 
and——Whoosh! No more fire! 


Your next fire could be your /ast... 
Contact Kidde today! 


B. R. Colkett—Vice president of 
Fibreboard Products, Inc., San 
Francisco, Calif. 


Lawrence R. Hafstad — Granted 
AEC’s Distinguished Service 
Award. Dr. Hafstad was formerly 


(KY The words *Kidde’,“Lux’, “Lux-O-Matic’, director of the AEC’s division 
te} 6 “Fyre-Freez‘and the Kidde seal are trade- of reactor development. 
Kidde marks of Walter Kidde & Company, Inc. 

R. H. Lueck—Vice president in 
Walter Kidde & Company, Inc. charge of American Can Co.'s 


328 Main Street, Belleville 9, N. J. research and technical depart- 
Walter Kidde & Company of Canada, Ltd., Montreal—Toronto ment. 
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"We Should Have Had This Yeare Ago, 
Caida US. Industrial Chemicale'Executive 
of 4 Gag Atmognheres’ CO, Generator 


Max Key 


Mr. Key has been promoted to 
manager of Dow Chemical Co.’s 
plastics production department. 
Since joining Dow in 1928, he has 
been associated with the produc- 
tion of ethylene dichloride, Ciba 
dyes, acetanilid and the develop- 
ment and production of saran poly- 
mers. In addition to his duties with 
the parent company, Mr. Key is 
a director and vice president of 
Asahi-Dow Ltd., a Dow Chemical 
International associated company 
manufacturing saran materials in 


Japan. 


S. D. Payzer—Vice president in 
charge of engineering for the 
D.J. Murray Manufacturing Co., 
Wausau, Wis. 


R. S. Holmes—Manager of the re- 
search and development depart- 
ment, arms and ammunition di- 
vision, Olin Mathieson Chemical 
Corp. 


Paul L. Welsh—Production man- 
ager of Owens-Corning Fiberglas 
Corp.’s Newark, Ohio plant. 
Robert M. Daiss succeeds Mr. 
Welsh as manager of the firm’s 
Santa Clara, Calif. plant. 


Preston A. Wells—Manager of en- 
gineering in the chemicals de- 
partment of The Quaker Oats 
Co., Chicago, Ill. 


Ralph C. Kimball—President of the 
Philadelphia section, Instrument 
Society of America. Mr. Kim- 
ball is division engineer in charge 
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Many chemical plants have a by-product supply 
of carbon dioxide gas which they often attempt 
to salvage and harness for blanketing and purg- 
ing use within their own plant. However, relying 
on such a source is risky at best. It is dependent 
upon regular production of the product from 
which the gas is derived and subject to uncon- 
trolled variances of gas purity and compression. 


The Gas Atmospheres’ compact, high efficiency, 
self-contained gas generators, that will produce 
any amount of atmosphere directly from city gas 
or oil, in the pressure and purity desired, best 
relieves this undesirable dependency. Wherever 
users of carbon dioxide, nitrogen or inert gas 
have heard the story, compared prices and 
weighed the advantages of this independent gas 
supply against any other source, Gas Atmospheres’ 
has been able to do business. 


For example, after comparing costs and produc- 
tion figures, one executive of the U. S. Industrial 
Chemicals plant in New Orleans said of their 
new Gas Atmospheres’ generator, ‘““We should 
have had this years ago.” Perhaps you should 
have, too. Why not find out? Just drop a line 
to Gas Atmospheres, Inc., and let us know the gas 
consumption you require and we'll work out a 
cost chart that will show you how this amazing 
generator will pay for itself in a few months. 


ine 


equipment for producing industrial gases 
20011 WEST LAKE ROAD CLEVELAND 16, OHIO 
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of instrumentation in American 
Viscose Corp.’s engineering de- 
partment. 


Sidley O. Evans—Manager of tub- 
ing operations at Babcock & 
Wilcox’s tubular products divi- 
sion plant in Beaver Falls, Pa. 





We are using our Abbe Dispersall Mixer in the manufacture 


of heavy pastes, and find that we have reduced our labor cost 





and get a faster mix by using this piece of equipment over 


the old type of equipment which we were using. In the old 





mixers we could mix only 300 lbs. at a batch, whereas with 





the Abbe Mixer we can mix 900 lbs. at a batch. 





We purchased this piece of equipment complete with vacuum 


Thomas P. Simpson 
pump, and we find that we get a very much finer paste due to 





Mr. Simpson has been elected 
the fact that mixing under vacuum, we do not mix in a lot of vice president and director of man- 
ufacturing of the General Petro- 
leum Corp. He joined the company 
Yours very truly, in 1924, then is a to 
COMPANY its western afhliate, Socony-Vac- 
uum Oil Co., Inc., in 1935. After 
18 years at Socony—during which 
he served first, as chief development 
engineer, later, as director of the 
research and development depart- 
ment—Mr. Simpson rejoined Gen- 
eral Petroleum in 1953. 





air bubbles. 


E. R. Stevens—Executive vice presi- 
dent of the Baldwin-Hill Co., 
Trenton, N. J. 


Abbé Dispersal H. E. Barrentine, Sr.—Construc- 
Mixer in the tion management engineer with 
manufacture of Baltimore Contractors, Inc. Mr. 
heavy pastes Barrentine was formerly associ- 
mentioned above. ated with the chemical plants 


division of the Blaw Knox Co. 


Linwood A. Walters—Development 
manager of the Durite depart- 
ment of the Borden Co.’s chem- 








eos eee vec briiatiatias sia dealin ‘nA ties ical division. 

: aa ° F, B. Bowen—Appointed to the 
: ABBE EN GINEERING COMPANY . newly-created position of produc- 
° ~$ tion manager of International 
. 50 Church Street « New York 7, N. Y. ° Minerals & Chemical Corp.’s 
S eRees bc ocess COCKS TEHEHSOEEEHR SHEESH EEE EEESEE eoocevece phosphate minerals division. 
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Thomas P. Brown 


Mr. Brown, formerly technical 
vice president of Reichhold Chem- 
icals, Inc., has been appointed to 
the vice presidency of Scientific 
Design Co., Inc., New York. In 
his new capacity, Mr. Brown will 
be in charge of new project devel- 
opment for the company. 


Armand F. DuFresne—Named _to 
the newly-created post of chief 
product engineer for Consoli- 
dated Engineering Corp., Pasa- 
dena, Calif. 


Archie Black—Head of the research 


and development division of , 


Douglas Laboratories Corp., 
Miami, Fla. 


William H. Schuette—Assistant to 
the general manager of the Mid- 
land division, Dow Chemical 
Co. 


Herbert B. Clark — Executive vice 
president of Fansteel Metallurgi- 
cal Corp. and its subsidiaries. 


Rolf Bernegger—Named manager of 
the Geigy Chemical Corp. plant 
at Cranston, R. I. Dr. Bernegger 
will continue to act as head of 
the plant’s production depart- 
ment. 


K. O. William Sandberg — Ap- 
pointed manager-engineering of 
General Electric Co.’s plastics 
department. 


Wilbur E. Bindenagel—Vice presi- 
dent of the Glidden Co., in 
charge of the company’s trading 
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Performing Seal! 


Pump difficult chemicals...with drop- 
tight service over longer periods of 
time. That is what Chemiseal’s chem- 
ically impervious TEFLON, pressure- 
balanced bellows design offers you. 


The ideal Mechanical Seal that has 
no equal in handling acids, alkalies, 
solvents, hydrocarbons, alcohols— 
clear liquids, slurries and _ tarry 
materials. 


FEATURES 


> CHEMICALLY IMPERVIOUS TEFLON 
Bellows Section. A selection of seal 
face materials dependent upon medi- 
um and service requirements. 
































> SEAL ROTATES WITH SHAFT. Only 
bearing surface is between precision 
ground rotating and stationary seal 
faces. Low friction load on shaft. 
Lower power cost. Drop tight service. 


> No SCORING OF SHAFTS and 
Chemiseals work satisfactorily on 
shafts previously scored by other 
seals or packing. 


> PRESSURES at the seal up to 100 
psi at 75°C or 75 psi at 100°C. 


> Sizes from %” to 2%’. Other 
sizes for special applications. 


> MaxIMUM LENGTH, all seals 234”. 
Write for Bulletin No. MS-954. 


UNITED STATES GASKET COMPANY, CAMDEN 1, NEW JERSEY 


USG === 


FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
; cities throughout the world 
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150 pound American Standard 
flanges. Serrated and drilled. 


Cut-away view showing construction features. One of many 


types of Sylpbon Packless Valves. 


Prevent pipeline leakage in or out— for sure! 
with Sylphon Packless Valves 


Wherever pipelines carrying 
gasoline, oil, or other volatile liquids 
and vapors must have positive pro- 
tection against leakage, install 
Sylphon Packless Valves and forget 
leakage for good! 


There’s no packing to leak or 
replace, because a rugged, seamless 
Sylphon metal bellows replaces cus- 
tomary packing. The bellows elimi- 
nates leaks that might seep past the 
stuffing box of the best packed type 


valve. It seals the valve stem against 
corrosive, dangerous or inflammable 
liquids or gases. And here’s a plus 
advantage—Sylphon Packless Valves 
also provide vacuum protection. 


Many sizes and types made of brass, 
monel, stainless steel, etc. A few are 
pictured here. Widely used in chemi- 
cal plants, oil refineries, power plants, 
aboard ships. Ideal as standard equip- 
ment. For complete information, 
write today. Ask for Bulletin EC-813 


Robertshaw Fulton 


a CONTROLS COMPANY 


FULTON SYLPHON DIVISION .- 
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operations. In addition to his 
new duties, Mr. Bindenagel will 
continue as assistant general 
manager of the company’s chem- 
urgy division. 


F. J. Bartholomew 
$ 


After 35 years with Chemical 
Construction Corp. (one of the 
longest terms of service in the 
company’s history), Mr. Bartholo- 
mew retired at the beginning of the 
year. Referred to as “Mr. Sulfuric 
Acid” by his friends in the chem- 
ical industry, Mr. Bartholomew is 
the inventor of the hot coke sludge 
conversion process for the recovery 
of waste sulfuric acid. He also in- 
vented other chemical processes 
and compiled the Chemico acid 
handbook. 


R. Allyn Budington, Jr. — Elected 
treasurer of Rayonier Inc. Mr. 
Budington replaces Lawrence G. 
Wilson, who died in December. 


Edward Tarnell—Vice president of 
Roger Williams Technical and 
Economic Services, formerly 
market research director. 


Arthur B. Bakalar—Director of Shell 
Development Co.’s patent divi- 
sion, succeeding Bernard J. Gra- 
tama, who retired. 


Gordon K. Teal — Appointed to 
head the research division of 
Texas Instruments Inc. 


J. W. Miller—Executive vice presi- 
dent and director of Brea Chem- 
icals, Inc., a: subsidiary of Union 


Oil Co. of Calif. 
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Lucas P. Kyrides—Staff eonsultant 
in organic chemistry to the re- 
search and development division, 
Wyandotte Chemicals Corp. Dr. 
Kyrides was formerly president 
and director of research of Sum- 
ner Chemical Co. 


OBITUARIES 


Harry C. Hackett, staff sales man: 
ager and assistant secretary of 
National Vulcanized Fibre Co., 
died December 6 after a pro- 
longed illness. 


Robert H. Owens, 52, superin- 
tendent of Tin Processing Corp.’s 
waste acid plant, Texas City, 
Tex., died December 11. 


James E. Skane, 63, engineer and 
executive of the Manhattan Rub- 
ber Division, Raybestos-Manhat- 
tan, Inc., died on December 15 
after a prolonged illness. During 
World War II he served in the 
office of the rubber director, De- 
partment of Commerce. 


John A. Britton, Jr., former presi- 
dent and director of Enjay Co., 
Inc., an affiliate of Standard Oil 
Co. (N. J.), died in his sleep on 
December 16. 


Lawrence G. Wilson, treasurer of 
Rayonier, Inc., died in his New 
York home on December 16. 
Mr. Wilson was 64 years old. 


Herbert B. Sliger, associated with 
Commercial Solvents Corp. for 
more than 26 years, died in New 
Rochelle, N. Y., on Decem- 
ber 19. 


William M. Burton, 89, retired 
president of Standard Oil Co. 
(Ind.), died December 29 at 
Miami, Fla. 


Max Jakob, authority on heat trans- 
fer and a research professor in 
the mechanical engineering de- 
partment of Illinois Institute of 
Technology, died of a heart at- 
tack on January 4. Dr. Jakob 
was co-author of an eight-volume 
work, “The Chemical Engineer,” 
published in 1935. 
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Pangborn Dust Control 


Saves 14,000 a year 


for Woodall 


The Long Island plant of Woodall Industries, Inc., had a serious 
problem. Fabricating Masonite for its hundreds of products released 
so much dust that, without efficient dust control, work would be 
practically impossible. So Woodall installed a Pangborn Dust 


Control system. 


The result? The dust collected not only leaves the plant dust-free 
but —— all the fuel for heating and processing requirements. 


See how Pangborn 
benefits varied indus- 
tries. Write for free 
copy of “Out of the 
Realm of Dust.” 
Pangborn Corp., 

2600 Pangborn 
Bed. Hagerstown, 
Maryland. 


Savings on fuel bills amount to $14,000 a year! 
Pangborn Dust Control at Woodall pays its own 
way with a profit for the firm. 

Pangborn can solve your dust problem. Pang- 
born engineers will be glad to show you how 
Pangborn Wet or Dry Dust Collectors can save 
you time, trouble and money! 


Pangborn 


CONTROLS DUST 
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NEW PROCESSING EQUIPMENT 


o[-\Yf- fo) of Toll eV Sold... 





























Three times in 1954, new and radically better proc- 
essing equipment was developed by Falls! These 
developments have proven to be outstanding and 
have placed Falls in a position of definite leadership. 
Watch for developments by Falls in 1955! 


RUPTURE DISK 


A new idea in frangibles . . . expendable and 
economical, these units are now widely used 
to protect all types of pressured systems and 
processes from full vacuum to 250 psi. 
IMPERVITE rupture disks are resistant to 
almost all chemicals at temperatures up to 
300°F., and provide for 100% clean rupture 
to give a maximum opening for safe escape 


of excess pressure. WRITE FOR CATALOG. 


CENTRIFUGAL PUMP 


New, virtually leakproof seal used on IM- 
PERVITE Centrifugal pumps is self-cooled 
and easily accessible. In addition, the entire 
line of pumps has been redesigned to increase 
efficiency of operation and reduce main- 
tenance. After six months continuous opera- 
tion, one customer said this about IMPER- 
VITE pumps, “... to date has required no 
maintenance of any kind. I consider this an 
exceptionally outstanding record.” Another 
said, “ . . . and has been performing per- 
fectly.” WRITE FOR CATALOG. 


GRAPH-I-TITE 


GRAPH -I-TITE (developed by Graphite 
Specialties Corp., a Falls Industries associate 
company) is capable of maintaining its 
impermeability to temperatures of 5700°F. 
It opens vast new possibilities for chemical 
and metallurgical progress, and is currently 
being used for heat exchanger tubing, special 
components as well as in conjunction with 
IMPERVITE resin- impregnated graphite 
where areas of excessive temperature are 


encountered. WRITE FOR CATALOG. 


Cleveland’s newest industrial suburb 


\ 
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Refresher Series 
Sir: 

In one of the recent issues of 
Chemical Engineering a statement 
appeared that the future of Chem- 
ical Engineering Fundamentals 
(CE Refresher) depended upon 
the response of the readers. There 
were several sections scheduled for 
a later date, and these were the 
ones under discussion. 

I have enjoyed reading all of the 
published articles and have been 
able to learn many new methods 
of attack for problems which fall in 
the different topics discussed. Each 
article has been a very thorough 
review and has been written so that 
one can follow the subject without 
a lot of concentrated study. 

Kindly continue Chemical Engi- 
neering Fundamentals, as the series 
have been very beneficial for all 
chemical engineers and others who 
may have read them. 

Nym K. SEwarp 


Chemical Engineer 

New Castle, Del. 

> In repsonse to requests such as this, 
we definitely will continue the CE Re- 
fresher series. Within a few month's 
we'll be able to let you know our plans 
for the next couple ot vears.—Ep. 


Compressibility Charts 
Sir: 

The generalized compressibility 
charts published in the July 1954 
issue prompts me to call your atten- 
tion to a similar set of charts 
published in 1949 by Worthington 
Corp. (Worthington Pump & Ma- 
chinery Corp.) in their Research 
Bulletin P7637. 

It is gratifying to note the close- 
ness of agreement. The only sig- 
nificant deviation between the 
Worthington curves and those of 
Nelson and Obert which you pub- 
lished seem to be near the satura- 
tion line (Chart 2, p. 205) and for 
reduced temperature values _ be- 
tween | and 1.4 with reduced pres- 
sures of 7.5 to 10 (Chart 3, p. 
206). 
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Pro ¢¥ Con 





The Worthington charts do not 
contain values of pseudo reduced 
volume, so no comparison for these 
can be made? 

Howarp M. Bore.er 


Compressor Consultant 
Worthington Corp. 

Houston, Texas 

> Readers who valued the Obert-Nelson 
generalized compressibility charts will be 


particularly interested to learn about 
the similar Worthington charts.—Eb. 


More on Clippability 
Sir: \ 


I want to congratulate you on 
your policy of making your maga- 
zine as readily suitable for clipping 
as possible. These format changes 
indicate what seems to be unusual 
recognition of reader practices and 
requirements. ‘This editorial aware- 
ness accounts in considerable meas- 
ure for the notable success of your 
journal. 

Without being able to suggest a 
good way to do it, I can mention 
an improvement which would make 
it still easier to remove material for 
file. The magazine now is so firmly 
stapled with such heavy staples that 
it is difficult to take apart. How- 
ever, I note that the last issue has 
only two staples. Perhaps this is 
the minimum which could be used 
while still keeping the magazine 
satisfactorily compact. 

WINFIELD B. HE1nz 


Heinz Engineering Co. 

Arlington, Va. 

> All issues now have only two staples, 
which makes them somewhat easier to 
take apart. One of the most convenient 
ways to clip CE articles, however, is by 
means of a sharp knife or 4 H pencil 
and a straight edge. This method is 
clean and quick.—Ep. 


Promises for °55 
Sir: 

I’ve just read the short editorial 
in your January issue entitled 
“What We Promise for 755”... 

This impressed me ‘because of 
your evident and sincere interest 





then thuat your 


own eyes | 


RN ERA EE EEE 





And you will know that Bemis color 
printing of brands on multiwall paper 
bags is bright, crisp, color-true 

... the kind that will boost the 


selling power of your brand. 


Ask your Bemis Man 
to show you typical 
Bemis multiwall 
printing. Trust yout 


own eyes. 


General Offices—St. Louis 2, Mo. 
Sales Offices in Principal Cities 
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A Cochrane Hot Lime Zeolite installation 
in a lorge Western Refinery. Hot Process 
unit ot right is followed by eight 9-ft. 
filters and zeolite units designed to 
150 ib. ASME code. 


Cochrane HOT LIME ZEOLITE 
assures higher quality water at less cost 


For economical modernization of boiler plants or for new plants . . . investigate 
the application of Cochrane Hot Lime Zeolite Systems. Consult the pioneer and 


leader in the Hot Process field. 


A Cochrane Hot Lime Zeolite Softener provides water of zero hardness, 
lowers alkalinity to approximately 25 parts per million, and minimizes carbon 
dioxide in the steam. By proper treatment silica can be reduced to low limits. 

The use of high temperature resins produces substantial savings through the 
elimination of soda ash and reduction of phosphate. 

Cochrane engineers and manufactures every type of precipitation and 


ion exchange water conditioning equipment, thus assuring you unbiased 
recommendations for equipment best suited to your requirements. Cochrane’s 
complete service provides single responsibility’ for engineering, fabrication and 


continued satisfactory operation. 
Mail coupon today! 


CORPORATION 


3113 17th STREET, PHILADELPHIA 32, PA. 
NEW YORK ¢ PHILADELPHIA «¢ CHICAGO 
Representatives in 30 principal cities in U.S.; Toronto, 
Canada; Mexico City, Mexico; Paris, France; Havana, 
Cuba; Caracas, Venezuela; San Juan, Puerto Rico; 
Honolulu, Hawaii. 

Pottstown Metal Products Division— 

Custom built carbon steel, alloy and non- 

ferrous products. 


Hot Process Softeners 
Decerators . 


Demineralizers . 
Reactors . 
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Continuous Blow-Off . 


RR ae: at Re I SOR RI NNN SON OU 
I COCHRANE CORPORATION 
Is: 13.N, 17th St., Phila. 32, Pa. 


i Send me a copy of Publication No. 4801, also re- 
prints of Technical Articles. 








tas | 


Address. 





c 
City. Zone. State. 





ee 


Dealkalizers 
Specialties 


° Hot Zeolite Softeners . 
C-B Systems ° 





PRO & CON... 


in your subscribers’ “likes and dis- 
likes.” It also made me really real- 
ize, for the first time, I guess, how 
you have already made progress 
along the same lines. During the 
past year, for instance, I have no- 
ticed much along the lines of 
“more articles on costs,” keeping 
articles clippable without destroy- 
ing adjacent articles, less mixing of 
ads and editorial matter on the 
same page, more emphasis on the- 
ory, “legible drawings” and “‘read- 
able text.” 

Congratulations on your achieve- 
ments . . . thanks for your con- 
tinued consideration. 

Joun D. WaLpRon 


Chemical Engineer 

Standard Oil Co. (Ind.) 

Whiting, Ind. 

> We deeply appreciate such letters, of 
course, for they give us a lift, make our 
work more pleasant and rewarding. But 
to be honest about it, we also get our 
full share of the brickbat variety. These 
also serve the very useful (albeit pain- 
ful) purpose of keeping us on our edi- 
torial toes—Epb. 


New Light on Delbay 


Sir: 

We appreciate very much the 
attention given to the Delbay proc- 
ess on p. 104 in your January issue 
of Chemical Engineering. The fol- 
lowing explanations and qualifica- 
tions are intended to clear up some 
of the statements: 
> Nitration—U. S. experts are justi- 
fied in doubting “that a 3-4 hr. 
digestion of wood chips in nitric 
acid at atmospheric pressure can 
do the job” if they assume the 
wood chips to be of the usual size. 
The Delbay patent states, in one 
of the specific examples disclosed, 
that “birch wood is treated for a 
period between 3 and 48 hr. de- 
pending upon the size of the wood 
particles.” Actually the process 
makes use of very thin chips in 
order to shorten the digestion pe- 
riod. The thickness recommended 
is between 0.2-0.4 mm. (of the 
order of 0.01 in.) and is obtainable 
satisfactorily and economically with 
a machine developed in France. 
> Causticizing—After nitration and 
washing, wheat straw, for example, 
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is treated in a weak caustic soda 
solution without a change in initial 
appearance and in apparent texture 
until, toward the end of the caus- 
ticizing, the straw disintegrates 
quickly and completely. The whole 
causticizing is nevertheless a mat- 
ter of hours and not minutes. 
> Nitro-Lignin—The nitro-lignin is 
not obtained as a precipitate im- 
mediately after nitration, but when 
the waste waters from the washing 
operations after nitration and after 
causticizing are mixed together. 
This precipitate is valuable as a 
fertilizer and leaves a final waste 
water which is neutral, clear, and 
not foaming. 
P Quality of Pulp—The pulps ob- 
_ tained by the Delbay process are 
as good, if not much better, than 
pulps made by other processes from 
the same raw materials. The pos- 
sible restriction concerning kraft 
has nothing to do with the process 
as such, but only with certain raw 
material unsuitable for kraft in any 
case. For instance, pulp made from 
bagasse by the Delbay process is far 
superior to bagasse pulp made by 
the usual soda ‘process, but never- 
theless is not equal to actual kraft 
pulp. Yet paper which is compar- 
able to kraft and, generally speak- 
ing a good substitute for it, can be 
obtained from short fibred bagasse 
by the addition of a certain amount 
of long fibred sisal, for example. 

We hope that the above will 
help clarify these aspects of the 
Delbay process. 

J. WeBer-MarsHALL 


Vice President 
Council on Public Relations, Inc. 
New York, N. Y. 


> Engineers in the pulp and paper field 
will be particularly glad to get this addi- 
tional information on controversial as- 
pects of the new French process, now 
being studied with interest by U. S. 
pulping firms.—Epb. 





We welcome short, pertinent letters 
from our readers giving their opinions 
on developments in the chemical en- 
gineering profession and in the chemical 
process industries. Address the Editor, 
Chemical Engineering, 330 West 42nd 
Street, New York 36, N. Y. 
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ohenalle resin prow 
costing you? 


If it’s costing more than you think necessary, consult Brighton’s 


| creative engineering department. Brighton is solving cost problems for 


many large compdnies. Here i¢ @ major installation of Brighton 
Phenolic Resin Kettles now delivering efficient, low-cost production 
day in and day out. 

On the balcony (Figé1) of this three-level arrangement, are stain- 
less steel weigh tanks and stainless steel inclined condenser. Two 


| Brighton steam-jacketed Phenolic Resin Kettles (Fig. 2) are installed 


on the main floor, and each has a capacity of 1500 gallons. They are 
fitted with anchor-type agitators. Construction in full accordance with 
ASME Unfired Pressure Vessel Code. Receivers for condensers are to 
rear of kettles, under balcony. Combination thinning and weigh tanks 
(Fig. 3) are below,kéttle floor and are connected to flush-type bottom 
outlets in kettle bottoms. 





Brighton’s engineering and suite staff is fully snipe to answer 
your synthetic resin production problems by building equipment to 
your specifications. 

Write today for specific information on Brighton Phenolic Resin 
Kettles. Dept. H 


anh BRIGHTON copper works inc, 


Scadl 


821 state ave. @ cincinnati 4, ohio @ grandview 4110 


designers and producers of chemical processing equipment 





hyr-Fyter's 
NEW PRESSURIZED @& 


5-POUND 


DRY CHEMICAL 


EXTINGUISHER 


Just point it at the fire... and press your thumb! 
Instantly, Fyr-Fyter’s new specially designed nozzle 
spreads the fire-killing chemical powder in a flat, 
dense, 10 to 12 foot long, and 60° wide angle 
stream, This thick, blanket-like stream lays a flat 
pattern of powder level with the base of the fire. q->g 
It covers a greater area, provides better heat- 
shielding for the operator and faster flame smoth- 

ering action! 

It's a rugged, lightweight, all-brass extinguisher 
that's always ready for action! A unique, leak- 
proof valve positively holds air or nitrogen pres- 
sure charge . . . visual gage constantly shows 
pressure condition. Simplified design and con- 
struction makes it easy to inspect, clean and re- 
charge. Except after use, recharging is never 
necessary . . . only periodic visual inspection is 
required. A service station air chuck can be used 
for pressurizing. 

For instant, more positive protection against 
Class B and C fire hazards . . . all flammable 
liquids, gases and electrical fires . . . use an 
Underwriters’ Laboratories Approved Fyr-Fyter 
Pressurized Dry Chemical Extinguisher! 10, 20 
and 30 Ib. models are also available. 


Write for complete information today! 
Dept. 80 : FF-6 


The Kyr-Fyter Co. 


221 CRANE STREET, DAYTON 1, OHIO 


REPRESENTATIVES IN PRINCIPAL CITIES 


BRANCH OFFICES: New York, Boston, Philadelphia, Chicago, Atlanto, Dallas, Son Francisco, Portland, Seattle. 
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THIS MONTH’S 


Broad Coverage 


DETERIORATION OF MarteE- 
RIALS — CAUSES AND PRE- 
VENTIVE TECHNIQUES. Ed- 
ited by Glenn A. Great- 
house and Carl J. Wessel. 
Reinhold Publishing Corp., 
New York. 835 pages. $12. 


Probably the outstanding feature 
of this new book is its breadth of 
coverage. It treats fully the preser- 
vation of a wide variety of materials 
in common use today including 
metals; wood products; paper; tex- 
tiles and cordage; leather; plastics 
and rubber; paints, varnishes, 
enamels, and lacquers. 

Climate, chemical and physical 
agents, and biological agents are the 
deterioration factors covered in 
Part i. Part II is the discussion of 
materials and their preservation. As- 
sembled units and their preserva- 
tion (Part III) covers electrical and 
electronic equipment, optical in- 
struments and photographic equip- 
ment. 

The section on special aspects of 
preservation (Part IV) treats de- 
humidification, packaging, and toxi- 
cological evaluation of preservatives. 

Besides manufacturers and engi- 
neers generally, the book will be 
especially useful to personnel re- 
sponsible for the design, procure- 
ment, construction, and mainte- 
nance of military and government 
equipment. Also to warehousers, 
storage agencies, and transporters. 

The book is prepared with the 
collaboration of 24 specialists under 
the joint auspices of the Services 
Technical Committee of the De- 
partment of Defense and the Pre- 


Reeent Books Received 


Chemical Engineering Instruments and 
Control Methods. Ed. by E. Molloy 
E. Carr. George Newnes, Ltd. 21s. 

Foreign Oil and the Free World. By 
L. M. Fanning. McGraw-Hill. $6. 

Electro-Plating & Corrosion Preven- 
tion. Ed. by E. Molloy. George 
Newnes, Ltd. 18s. 

The Lipids. Vol. II. By H. J. Deuel. 


Jr. Interscience. $25. 
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vention of Deterioration Center, 
Division of Chemistry and Chemi- 
cal Technology, National Academy 
of Sciences—National Research 
Council.—_MMu 


Vanishing American 


Hucn Roy Curren: A 
Story of American Oppor- 
tunity. By Ed Kilman and 
Theon Wright. Prentice- 
Hall, New York. 376 pages. 
$4. 


Reviewed by H. C. Parmelee 


Leaving the fifth grade at age 
12 to go to work to help support 
his mother marked the end of 
formal schooling for Hugh Roy 
Cullen. Yet many years later the 
University of Pittsburgh conferred 
on him the honorary degree of Doc- 
tor of Science for his conquest of 
“heaving shale,” one of the most 
troublesome obstacles in oil-well 
drilling. Between these two events 
the fabulous career of Roy Cullen 
unfolds “a story of American op- 
portunity,” as the authors of his 
biography have subtitled their 
book. It might also be labeled 
“A Vanishing American,” for Roy 
Cullen was, and is, the finest type 
of rugged individualist. But what- 
ever its title, the biography should 
be read by every young man who 
grew up during that period in our 
country’s history when it was fash- 
ionable to seek security instead of 
opportunity, embrace safety and 
shun calculated risks, and let the 
Great White Father take care. of 
his children. The story will quicken 
the pulse of any red-blooded Ameri- 
can. 

Everything that Roy Cullen did 
was preceded by thoughtful deci- 
sion, and executed with persistence, 
courage, faith on himself and in 
people. His character was the em- 
bodiment of honor, integrity, gen- 
erosity and other virtues inculcated 
by his mother who was his mentor 
during his young manhood, and a 
guiding memory throughout his 
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VOI IONS 


BOILING PLATES AND TRAYS 








« « . designed with a thorough knowledge of 
Distillation Column Operations 


Socony UNIFLUX Fractionating Tray. 


We are' licensed to offer 
for general use. 


Distitiation is almost ¢ 
synonymous term with our engineering 
staff because practically every member of 
our design group has had years of experi- 
ence with the many variations in this 
widely used processing step. 


Our engineers know what is required of dis- 
tillation apparatus in all its details . . . and the 
fractionating tray is by no means of minor 
importance. 

Illustrated here are two distinct types of 
trays, each different in design and functioning, 
each subject to modifications to meet special 
conditions. We shall be glad to send you full 
details on any and all types. If in requesting 
this information, you will outline your require- 
ments, we could perhaps at the same fime sug- 
gest the best type for your operations. 


In all our processing equipment—standard or 
special or made to order—we focus the knowl- 
edge and experience of our engineers on the 
design details and end use. We feel that this 
engineering service is an essential part of our 
manufacturing service which covers a wide 
range of processing equipment, particularly in 
the fields of distillation, absorption, crystalli- 
zation, solvent recovery and purification, ex- 
traction and similar operations. 


We are also licensed to offer the _ 
Shell TURBOGRID Tray for general use. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS., 60 EAST 42nd STREET, NEW YORK 17, N. Y.| 





BROOKS ... 


career. Add to all this a rare trait 
familiarly known as “horse sense,” 
and you have the qualities that 


made Roy Cullen an exceptional 


INSTALLED IN ONLY 30 STUNTS) | Protas est know as an “i 


man” and “King of the Texas 
Wildcatters,” Cullen had previously 
been a cotton buyer and real estate 
broker. The “Cullen luck” in bring- 
ing in oil wells was proverbial, but 
the record shows that luck was a 
minor ingredient of his success. He 
brought in new fields and revived 
some that had been abandoned, but 
there were many disappointments 
as well. Nevertheless he went his 
way despite dire predictions of fail- 
ure in some of his most successful 
ventures. He had faith. 

That he amassed a fortune in oil 
is of less importance than what he 
did with his money. His philosophy 
of philanthropy is to bestow his 
wealth on charitable enterprises 
while he can enjoy the fruits of his 
generosity. Houston has been the 
beneficiary of his largess through 
the gift of millions for a univer- 
sity, several hospitals, YMCA and 
YWCA, Boy Scouts, an art mu- 


NO SPECIAL 
HOLDING CLAMPS 


NO MACHINING 
OF STUFFING 
BOX FACES 





ee, 
‘> 
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The new Chempro mechanical 

seal can be installed in only 20-30 
minutes—it requires no special holding 
clamps or machining of stuffing box 





faces. It is completely interchangeable 
with stuffing box packing. 


Chempro seals give highly economical service 

on pumps handling acids, caustics, solvents 

and other chemical liquids and slurries under a wide 
range of operating conditions. It has been . 
successfully used under slurry conditions that previously 
could not be sealed by a mechanical seal. 


The seal faces rotate within the confines of the stuffing box, 
eliminating the hazard of dangerous sprays in handling corrosive, toxic, 
explosive and flammable materials. 


OTHER ADVANTAGES 


seum and a symphony orchestra. 
And finally, the Cullen Foundation 
with an endowment of oil resources 
worth $160,000,000 has been estab- 
lished as a permanent means of 
contributing to the growth and de- 
velopment of the Texas institutions 
to which he has already given so 
generously. To see his wealth dis- 
tributed during his lifetime is his 
idea of “selfish” generosity. 

Cullen takes his citizenship as 
seriously as he does his business 
and philanthropy. He doesn’t 
“dabble” in politics, he works at it, 
but not for office or personal advan- 
tage. His goal is honest govern- 
ment in the public interest. It can 


Simplicity of Design—Only 8 pieces, involving no com- 
plicated parts @ External Seal—adjustable after instal- 
lation © Chempro Teflon* Packing—Chemically inert ® 
Eliminates Shaft Scoring ® Low Power Costs—Minimum 
friction load on shaft @ Custom Built—To meet particular 
operating conditions. 


well be imagined that he was the 
implacable foe of the New Deal 
and the Fair Deal, their economic 
and financial follies, their govern- 
ment by bureaucracy and their 
} “creeping socialism.” Against them 
For complete details write for new Bulletin CP551. he trained his heavy artillery of 


* Patented *dy Pont's trademark for its tetrofiuorethylene resin full-page newspaper advertising, 


CHEMICAL & POWER PRODUCTS, INC. batons telegrams and letters without num- 


The Original Fabricators of Teflon Packings and Gaskets ber, speeches and dinner meetings. 


He was a sincere and effective cru- 
5 Broadway, New York 4, N. Y. sader, His political “horse sense” 
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foresaw the downfall of Dewey, and 
led him to espouse the candidacy 
of Eisenhower while the latter was 
still president of Columbia Uni- ~, 
versity. Although unable to dis- a & 

suade Dewey from his course, he c Er 
was successful in promoting the 
cause of Eisenhower. 

Now in his third quarter-century 
of life, having capitalized on his 
years of struggle and hard work, ia Py 
Roy Cullen’s time is spent in carry- , ie .--Or 2,000 
ing out what Governor Shivers calls jain 
“an excellent record of Christian gallons 


stewardship. a per minuy te, 


< ‘ for 
Nine Monographs i . steam boilers 


Orcanic Anatysis. Vol. II. 
Edited by J. Mitchell, Jr., 
I. M. Kolthoff, E. S. 
Proskauer and A. Weiss- 
berger. Interscience Pub- 
lishers, New York. 372 
pages. $8.50. 


Reviewed by M. M. Tucker- 


man 


The second volume in the series 
“Organic Analysis” designed to “‘ac- 
quaint chemists in academic insti- 
tutions and in industry with re- 
liable and critical information on 
general methods,” contains four 
monographs on functional group 
analyses and five on techniques. 

Al Steyermark contributes a 
brief but thorough chapter on the 


micro-determination of carboxyl t @) N E X C i A N G E é 
groups (neutralization equivalent) ? R E S i NS 


with copious reference to original 
articles and reviews. R. T. Hall 
and W. E. Shaefer write a com- 
prehensive review of the deter- 
mination of esters. A summary 
table of methods adds to the utility 





From the small jobs of providing pure water for home 
steam irons to the big ones of producing silica-free 
deionized water at 2,000 gallons per minute for large 
steam generators, Nalcite Cation and Anion Exchange 
of this chapter. Resins perform with a dependability and efficiency that 
Working directions and sample command confidence throughout the industry. 


calculations as well as a summary Facts on Nalcite HCR Cation Exchange and Nalcite SAR 
table of procedures, aid in utiliz- and Nalcite SBR Anion Exchange Resins are yours for 
ing the methods for the determina- the asking. Write today for bulletins 57, 58, and 60. 


tion of nitro, nitroso and nitrate *Registered Trademark of the Dow Chemical Company 
? 


groups contained in the 52 pages NATIONAL ALUMINATE CORPORATION 

6236 West 66th PI Chicago 38, Ilinoi 
ates Ae f haope mt eg In Ciienties ‘Alcbem Limited, Burlington, Ontarie : 

. E. Shaefer. T. Higuchi, in 

well-written 53 page chapter, pre- 
sents an orienting introduction to 
the application of lithium alumi- 
num hydride to organic analysis 
and indicates areas for further in- 
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It DRIES while it GRINDS 
while it CLASSIFIES 
THE HARDINGE “THERMOMILL” 


The Hardinge “Thermomill” is an ingenious com- 
bination of Conical Mill, air classification system and 
air preheater. It dries, grinds and classifies—in a 
single system—materials carrying an appreciable 
amount of surface moisture, reducing them to dry, 
finely-ground products. Write for Bulletin 17-B-11. 














The new 
“GYROTOR” 


is a key item in the 
“THERMOMILL” 


The new Hardinge “Gyrotor” Air Classifier is 
a separator designed for close control of prod- 
uct. It has a wide range of fineness, con- 
trolled by simply changing the rotor speed. 
Overall classifier efficiency is higher than any 
attained by similar devices heretofore. Bulle- 
tin AH-449-11. 


HARDINGE 








COMPANY, INCORPORATED 





YORE, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto + Chicago * Hibbing + Houston + Salt Lake City * San Francisco 


BOOKS... 


vestigation. W. D. Cooke dis- 
cusses the theory, techniques and 
applications of coulometric meth- 
ods in a most informative manner. 

Reference to bibliographies and 
reviews allows P. J. Elving a 43 
page discussion of the practical fac- 
tors involved in the application of 
polarography to organic analysis. 
T’. S. Lee makes good use of spe- 
cific examples and procedures in 
a densely packed 16 pages of meth- 
ods based on reaction rate. W. J. 
Mader contributes a comprehensive 
monograph on _ phase _ solubility 
analysis which contains sections on 
phase rule and theory, specific pro- 
cedures and applications. 

In an extensive, well-written and 
scholarly treatment of countercur- 
rent distribution, J. R. Weisiger 
expounds the theory and mathe- 
matics of his subject, discusses the 
influence of various factors on 
solute distribution, and describes 
some operations and equipment as 
used by L. C. Craig and co-workers. 
A bibliography of review articles 
provides access to specific separa- 
tions. 

Integration of chapters on tech- 
nique with those on functional 
group analysis is attempted, al- 
though there is a seemingly un- 
avoidable duplication of a few 
references. The second volume of 
“Organic Analysis” is a worthy 
companion on the reference shelf 
to Vol. I which it resembles in 
binding and typography. A com- 
bined general subject index to 
both volumes is included. 


First of Three 

THe CHEMISTRY OF PE- 
TROLEUM HyDROCARBONS. 
Edited by Benjamin T. 
Brooks, Cecil E. Boord, 
Stewart S. Kurtz, J., and 
Louis Schmerling. Reinhold 
Publishing Corp., New 
York. 664 pages. $18. 


Reviewed by Kenneth A. 

Kobe 
A group of 60 men, eack well- 
known in his field of specialization, 
has prepared a treatise on the scien- 





tific fundamentals of petroleum hy- 
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drocarbons. Its coverage is such 
that three volumes are necessary to 
include the material. The petro- 
leum hydrocarbons themselves are 
discussed, rather than all of the 
derivatives that are or can be pro- 
duced from them, which might 
soon be a large part of the entire 
subject of organic chemistry. 

Industrial processes are included, 
for example, the Fischer-Tropsch 
process appears in this volume. To 
understand the hydrocarbon reac- 
tions, the probable mechanisms are 
discussed. It is fitting that this 
series is dedicated to two pioneers 
in the field of fundamental chem- 
istry of hydrocarbon chemistry and 
reactions: Vladimir N. Ipatieff and 
Frank C. Whitmore. 

Without actually being divided 
into sections, the chapters logically 
fall into groups that progress from 
composition of petroleum to meth- 
ods of separation, physical proper- 
erties, analysis and synthesis. 

The first section shows that hy- 
drocarbons have been found in 
natural gas, petroleum fractions 
from gasoline to wax, how they 
combine to form various types of 
crudes, how shale oil differs, and 
finally how they got their start as 
petroleum. 

The chemical engineer will be 
pleased with the newer separation 
methods used: extractive and azeo- 
tropic distillation, selective adsorp- 
tion, solvent extraction and extrac- 
tive crystallization with urea and 
thiourea. The time-honored unit 
operations of distillation and filtra- 
tion are properly considered to 
be sufficiently well-known to be 
omitted in favor of newer material, 
as extractive crystallization. 

Much work has been done on 
the correlation of hydrocarbon 
structure with physical properties, 
and this work is summed up con- 
cisely. The methods of calculating 
thermodynamic properties from 
molecular structure and _ spectro- 
scopic data are presented briefly. 
The ultraviolet, infrared and Ra- 
man spectra are applied to the 
analysis of hydrocarbons. Mass 
spectroscopy is shown to be a new 
tool of increasing importance in the 
analysis of petroleum and_ char- 
acterization of hydrocarbon types, 
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sized vent for instantaneous re- 
breaker protects your personnel, lief before the pressure exceeds 
plant and equipment from elec- the safety limits of the system. 
trical overloads, shorts and The BS& B Safety Head is 
“burn-outs”, so. does the BS&B especially suited to use in oil and 
Safety Head protect them from gas producing fields, pipe lines, 
the dangers of overpressure in refineries, chemical plants, 
pressured systems. power plants and the refrigera- 

The BS&B Safety Head is a tion industry. It may be used as 
pressure relief device that is de- either a primary or secondary 
signed to become an_ integral relief device, and either up- 
part of any pressured system stream or downstream from a 
containing air, gas or liquid— relief valve, as varying condi- 
either bland or corrosive. tions may require. 

The rupture dise of the BS&B If you aren’t already using 
Safety Head is custom fabri- BS&B Safety Heads in your 
cated to the specific require- plant, we’d suggest you get in 
ments of the system of which it touch with your nearest BS&B 
is a part. It provides a full pipe- representative without delay. Or 
write for complete BS&B Safety 
Head Catalog. There’s no obli- 
gation. 


THE “CIRCUIT-BREAKER” OF 
Any Pressured System 


Just as an electrical circuit 
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‘it’s three ways 
better ” 


It’s faster... delivers more 
production per hour. 


It’s efficient ... assures thorough dis- 
persion mixing of heavy pastes and colors 
in paint and inks. 


It protects your product...the 
DAY Air-Seal Type Stuffing Box, for 
a pneumatic pressure of 4 to 10 psi, 
eliminates product contamination 

by lubricants, and guards bear- 

ings from damage by abrasive 
mixtures. 


DAY IMPERIAL MIXER e e « built for heavy duty, 


engineered for precision, it incorporates many advanced engineering 
features to assure you high production at low cost. For complete 
details write for Bulletin 600. 





in mixing equipment DAY means longer life span 


THE J. H. DAY COMPANY 


1147 HARRISON AVENUE . CINCINNATI 22, GHIO 
Quality equipment for baking, paint and varnish, printing ink, 
chemical, rubber, pharmaceutical, cosmetics, paper and pulp, 
explosives, food, ceramics, candy, soap, sugar and milk products. 


Eastern Canada: Brantford Oven & Rack Co., Ltd., Brantford, Ontario 
Western Canada: British Canadian Importers, Vancouver, British Columbia 
Mexico; T. de la Pena e Hijos, $.A., Nazas 45-A, Mexico 5—D.F. 





BOOKS... 


With the heavier hydrocarbons, 
other methods must be used, as 
physical properties, the n-d-M 
method, extraction, selective ad- 
sorption and thermal diffusion. 

Four chapters are devoted to 
methods of synthesis of hydrocar- 
bons: pure paraffins and olefins, 
low molecular weight alicyclic, low 
molecular weight aromatic, and 
high molecular weight hydrocar- 
bons. The methods discussed are 
those used by API projects for the 
preparation of considerable quanti- 
ties of new hydrocarbons. The last 
chapter begins industrial syntheses 
with the Fischer-Tropsch process, 
essentially German practice and 
U. S. Bureau of Mines results. 

Everything known about petro- 
leum hydrocarbons and their chem- 
istry cannot be contained in a three 
volume set. The reader will not 
find everything he may want, but 
he certainly will find the most im- 
portant and authenticated results 
or methods. The set will belong in 
the library of every engineer and 
chemist interested in petroleum 
chemistry or processing. 


Engineering Thermodynamics 


TECHNISCHE WAERMELE- 
HRE. By F. W. Winter. 
Published by W. Girardet, 
Essen, Germany. 312 pages. 
DM 19.80 or $4.60. 


Reviewed by’ Max Wulfing- 
hoff 


Within the covers of this vol- 
ume the reader finds a comprehen- 
sive review of engineering thermo- 
dynamics, beginning with an 
introduction into fundamental con- 
cepts, and ending with an outlook 
into the future of the internal com- 
bustion engine. 50 pages are de- 
voted to basic knowledge includ- 
ing methods of measurement and 
principles of chemical thermody- 
namics. The next 100 pages deal 
with heat effects upon solids, gases 
and liquids. The following 100 
pages cover reciprocating heat en- 
gines, gas mixtures, vapors, steam 
power and mechanical refrigera- 
tion. 

The heat pump is discussed in a 
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succinct manner. Twenty pages are 
on fuels and combustion, and the 
last 25 pages give the essential 
theory of, and performance figures 
for, gas turbines and jet engines. 

There are 240 carefully selected 
and neatly executed diagrams and 
line drawings accompanied by a 
wealth of tabulated data, and his- 
torical and literature references in 
handy footnotes. 

The text is brief and pithy, mat- 
ter-of-fact, up-to-date, and there are 
many numerical examples taken 
from various industrial applications. 
A most serviceable presentation 
which is recommended to anyone 
interested in heat engineering and 
able to read technical German. For 
the convenience of teachers, the 
diagrams are also available as lan- 
tern slides of standard dimensions. 


Outstanding 


PuysicAL CHEMISTRY OF 
Dyeinc. Second edition. By 
Thomas Vickerstaff, Inter- 
science Publishers, New 
York. 540 pages. $7.50. 


Reviewed by R. Eck 


Since the first edition in 1950, 
the importance of this book has 
been widely recognized. It is really 
outstanding in its conception as 
well as its presentation. There is 
no other book that conveys the 
understanding of the underlying 
principles of dyeing processes as 
this one does. 

The author was a well known 
contributor to the field even before 
this undertaking. It is, therefore, 
no surprise that his book is written 
with great competence. Further, 
the author employs great clarity in 
his writing. Proved physical-chem- 
ical researches which had appeared 
in a variety of scientific publica- 
tions were combined with the au- 
thor’s own observations in a sys- 
tematic way. In line with the 
scientific spirit, the author rather 
says, “It is claimed” in such cases 
which are proved only partially. 

The book consists of a “General” 
and a “Specific” part. The general 
part brings a deep insight into the 
problem, treating such subjects as 
colloidal properties of dye solutions, 
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Eclipse ‘‘Steamboilerplants’’ chosen for processing 


first all-plastic sports car bodies! 


Assure “steady steam supply” for 
heating press dies and platens 
at Molded Fiber Glass Body Co. 


Today's newest automotive developments call 
for steam-making fundamentals pioneered by 
Eclipse 40 years ago! 


For, curing laminated fiberglas sports car 
bodies demands a steady supply of hot, dry 
steam to heat press dies and platens, and main- 
tain efficient, low-cost production. 


That's why Molded Fiber Glass Body Co. 
chose two Eclipse Super-Matic Scotch ‘‘Steam- 


Steam for body dies is supplied by these 40 and 50 
horsepower Eclipse Super-Matic Scotch “Steamboiler- 
plants” fired by Eclipse Dual-Fuel Burners. 


boilerplants’’ . . . the boilers noted for their 
ability to produce rated capacity (or better) 
without ‘‘pushing’’ or strain . . . one of the 
few packaged boilers that give you ample 
reserve capacity and constant steam pressure under 
peak loads . . . the only design in which proper 
size-to-horsepower relationships have been 
rigidly maintained against a general trend to 
streamline boilers. 

Eclipse ‘‘Super-Matics’’ are especially suited 
to industrial heat processing applications be- 
cause they're designed and constructed for 
continuous /ifetime service with minimum 
maintenance and maximum safety to personnel 
and equipment. 


Choose from our complete line of 11 different 
sizes — for gas, oil, or combination gas-oil 
firing — ratings from 12 to 125 bhp. Write for 
Bulletin A-104. 


Representatives in all 
principal cities 


ECLIPSE FUEL ENGINEERING CO., 1121 BUCHANAN ST., ROCKFORD, ILL. rf ee’ 
ECLIPSE FUEL ENGINEERING CO, OF CANADA, LTD., TORONTO, CANADA \— 
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THIS IS REALLY 
CONTINUOUS 


FILTRATION 


21 FEET OF UNBROKEN 
FILTER CAKE 


24 HOURS A DAY... . with FEinc STRING FILTERS 


The clean, unbroken sheet seen here is composed of refined 
kaolin which is coming off the discharge end of a FEine String 
Filter at J. M. Huber Corporation, Huber, Ga. The uniformly 
dewatered cake, although of a sticky character, is cleanly 
lifted from the revolving filter drum by closely spaced strings 
which carry the clay blanket to the discharge roll, where it 
drops into the trough. 

The FEinc String Filter is successfully delivering cleaner, 
dryer cakes with materials ranging all the way from thin, 
soupy slimes, colloidal gels, greasy waxes, etc., to flocculent, 
fibrous or crystalline cakes . . . with less “down time” and lower 
maintenance costs. In a surprising number of cases this FEinc 
is the most economical of all filters for the “easy” jobs as well 
as the tough ones. 

The FEinc String Discharge Filter is only one of many con- 
tinuous filters now made by Filtration Engineers. Our engineer- 
ing service is the finest available, backed by 35 years of 
experience, and backed by the ability to deliver filters that 
are tailor-made to fit the job . . . at no more than standard 
costs. Write or telephone us today for more details. 


Test the actual performance of FEinc . . . at 
low cost . . . rent this small pilot-plant filter 
with interchangeable string or scraper dis- 
charge. Write for facts. 


Filtration Engineers, Inc. 


CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT 


dyeing equilibria and the kinetics 
of dyeing. The last chapter is espe- 
cially valuable. The specific part 
treats the dyeing behavior of the 
different fibers. Instead of treating 
the subject in the empirical fash- 
ion, he makes great effort to search 
for the fundamentals. 

The new edition is greatly en- 
larged and thoroughly revised. It 
consists of 14 chapters with 540 
pages against 12 chapters and 416 
pages for the first edition. Also, the 
number of tables and figures is in- 
creased considerably. One of the 
new chapters treats the com- 
mercially important “Dyeing of 
Cellulose with Dyes.” In it the 
reduction of vat dye (reduction 
potentials and rate of reduction), 
and the obsorption of the leuco 
compound are especially well done. 

The other new chapter tells of 
the dyeing of hydrophobic fibers 
such as the polyvinyl polyacrylic and 
polyester types. The reader will wel- 
come the concrete facts given on 
the “High Temperature Dyeing” 
and on the “Cuprous Ion Method.” 
The author is aware that the dyeing 
of hydrophobic fibers is still in a 
state of flux. 

The reviewer has the highest es- 
teem for this work and any criti- 
cism is presented with hesitation. 
It is unfortunate that the author 
has not as yet included a few sub- 
jects that are encountered in pres- 
ent day dyeing practices. The ab- 
stractor has in mind sequestering 
agents of organic and inorganic 
type. The former one is gaining 
importance in chrome dyeing and 
the latter has been used generally. 
It might also be added that a po- 
tentially large number of American 
readers would like to find the name 
Dacron mentioned as synonymous 
with Terylene, even if it were men- 
tioned only in a footnote. While 
the enlargement of the subject in- 
dex as well as the author index will 
be favored, the omittance of the 
dye index may be missed. 

In conclusion, there can be no 
doubt that this revised edition will 
be appreciated by all scientific work- 
ers whose field is related to dyeing. 
Furthermore, it is to be hoped that 
this book will be studied by prac- 





tical dyers, as well as by chemists. 
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The deeper understanding obtained 
could and should in due time lift 
the art of dyeing to a higher level. 


Solvents Is Solvents 


THe TECHNOLOGY oF SOL- 
VENTS AND  PLASTICIZERS. 
By Arthur K. Doolittle. 
John Wiley & Sons, New 
York. 1,056 pages. $18.50. 


SOLVENTS AND ALLIED SuB- 
STANCES Manual WITH 
SoLuBILiry CHART. Com- 
piled and Edited by C. 
Marsden. Elsevier Press 
Inc., New York. 429 pages. 
$12.95. 


Reviewed by C. L. Mantell 


After careful reading of the above 
excellent volumes, the reviewer 
must conclude that a solvent is a 
solvent, inasmuch as he had difh- 
culty finding a definition of the 
term. 

Doolittle devotes the first thirty- 
four pages to a general scope of sol- 
vent and plasticizer utilization and 
says: 

“Although the solvent industry 
was originally devoted almost ex- 
clusively to the manufacture of sol- 
vents for dissolving substances, this 
situation is no longer true. Many 
products that formerly were em- 
ployed principally as solvents now 
find their main outlet as chemical 
intermediates, as components of 
antifreeze compositions or hydrau- 
lic fluids, or in other nonsolvent 
applications.” 

The next chapter concerns itself 
with an ‘Introduction to the Tech- 
nology of Solvents for Resinous 
Substances.” 

“It is unfortunate that the most 
significant characteristic of solvents, 
namely, the ability to dissolve or to 
be dissolved by given classes of 
substances, is the one about which 
the least is known. The situation 
is somewhat better if the objec- 
tive is merely to determine which 
is the best or strongest of several 
solvents known to dissolve a given 


NOW 5S GREAT 
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FILTRATION 


Easy or tough, your continuous filtration is differ- 


ent. It takes a lot of experience plus careful study 4 a 
of your specific problem to select and design the 


smoothest running, most economical filter. Filtra- 
tion Engineers Inc. offers you more than 35 years 
of this kind of experience . . . backed by proved 
ability to deliver tailor-made filters at no more 
than standard costs. 

The FEinc String Discharge Filter . . . the origi- 
nal string filter . . . handles all types of cakes... 
even thin soupy slimes. The strings lift the cake 
from the cloth cleanly, and eliminate common 
problems of smearing, blinding and blow-back. 
Cloths last longer, with less down-time for wash- 
ing or replacements. Often it’s the most economi- 
cal filter for easy jobs as well as tough ones. 
Special features included submergence washing 
and compression dewatering. 

The new FEinc horizontal filter, simple, trouble- 
free, is recommended for free-filtering materials 
such as coarse granules, or fibrous cakes. Counter- 
current washing is available. 

FEinc scraper filters, for standard problems, 
are quality built, with many special constructions, 
such as rubber covering, totally enclosed hous- 
ings, etc. On filter at right, for instance, drum 
submergence can be varied at will from zero 
to 30%. 

Ask today for full details or analyses . . . no 
obligation, of course. 


Filtration Engineers, Inc. 


STRING 


FILTERS ie 


a be 


HORIZONTAL 
FILTERS 


SCRAPER 
FILTERS 


— - 


CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT 


substance.” 
The next chapter of some 76 
pages discusses nitrocellulose lac- 


quers. 155 ORATON STREET © NEWARK 4, N. J. 
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“Much of the technology of sol- 
vents has been developed by and 
for the coatings industry, since this 
field represents the largest out- 
let for solvents for strictly solvent 
purposes.” 

The following chapter discusses 
vinyl resin coatings. 

“The solvent technology of the 
vinyl resins differs considerably 
from that of nitrocellulose, al- 
though active solvents and diluents 
are employed in both. Conse- 
quently, it is often thought of as 
‘special’ in comparison with the 
behavior of the more conventional 
pyroxylin coatings. No extensive 
literature exists on this special tech- 
nology, in spite of the widespread 
industrial application of vinyl res- 


wi This vinyl resin coatings is some 
an vey Engi inee red 70 pages, followed by a 36-p. chap- 

ter on convertible and miscellane- 
Conveyor System ous finishes, and a 27-p. chapter 


° on the technology of application. 
LS better By this time the reader has met 
solvents which are solvents, non- 
solvents, thinners, diluents, plasti- 


T , % T ad FE K N Oo W. ind Oo WW cizers, replacements, substitutes, 


and solvents which do not have 


When you call ALVEY, you'll meet one of our trained any solvent property or which are 
not used for dissolving at all. 


Conveyor Engineers. You'll find him easy to talk The next chapters cover tech- 
to. Probably he has recent experience in your nology of application, solvents for 
textile fibers, solvents for adhesives, 
: ‘ and a closely related chapter on 
to solving your specific problems. solvent ions, with a pore 
section on handling and shipping 
cychonz the delivery of mates imroducton | oan Ths cnc mi 
. and to eliminate “bottlenecks” in your plant. pages. 
con: erent cuties tant Wi eee The middle section of the book 
ie Sovanmen Satie is an encyclopedic compilation of 
call ALVEY today! You have nothing to lose but the properties of those materials 
termed solvents, dealing with their 
properties of groups and their prop- 
erties as individuals. The next sec- ' 
Every time you MANhandle a package, you add to tion deals with the discussion | of 
the cost and nothing to the value; therefore, put your liquids from both the theoretical 
packages on Alvey Conveyors that are engineered to and practical aspects and the the- 
fit your individual requirements. ory of solvent action primarily 
from the thermodynamic and psy- 
sicochemical viewpoint. 


The last section pp. 862-1,027, 

y . deals with plasticizers and plastici- 
zation, their theory, mechanism, 

evalution, properties as groups and 
ALVEY CONVEYOR MANUFACTURING COMPANY properties as individuals, in a man- 
9343 Olive Street Road, St. Louis 24, Missouri ner analogous to the treatment of 


Branch Offices in Principal Cities solvents. 

















type of business . . . experience that he can devote 


He'll show you how to lower handling costs... 





your package handling problems. 
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Dvolittle’s work is monumental Helicoid Ga e* 
and encyclopedic, representing an 
extremely valuable addition to the 
literature on solvents and _plasti- 
cizers. It will be found to be an 
excellent reference handbook, well 
documented and indexed, and to 
date without a peer. It should be My if} 
on the bookshelf of every worker / Pd ; q & ag es fe or 
in the field as a necessary tool. / / y 

Marsden’s book is stated to be : pressure, 


a reference for industry especially 


concerned with paints, lacquers, vacuum or 


varnishes, pharmaceutical products, 
perfumery and cosmetics, essences, 4 

soaps, lubricating oils, dyestuffs and / compound 
pigments, petroleum refining, tex- y 5 
tile processing, dry cleaning, rub- i) Service 
ber processing, and plastics. It is of 
essentially a book with a British 
viewpoint, listing the properties 
of individual solvents without the 
inclusion of plasticizers. There is 
little text discussing application 
hazards, theory, or practice. As 
such, it is of far more limited 
scope than Doolittle’s monograph, 
and represents the work of an as- 
siduous compiler but without the 
extensive research and develop- 
ment background of Doolittle and 
his associates. It should consti- 
tute a reference work but of some- 


what limited scope. Only Helicoid has the Dials may be black, Wall or stem mounting cases— 
Helicoid movement. white or radiant. flush, panel or flangeless cases. 


Travelogue Get the SUSTAINED ACCURACY 


TALES OF A SUGAR TRAMP. 


By Emile C. Freland. Peli- only Helicoid can give 


can Publishing Co., New 
Orleans. 311 pages. $5. Everybody knows that the famous HELICOID movement out- 
Reviewed by Dan Gutleben lasts a standard gear tooth movement. But did you know 
Freeland’s sugar career began in that Helicoid gage life is also tremendously increased by 
1920 when he left the L.S.U. sugar superior materials, methods and workmanship? Even the 
school with a fresh diploma for a Bourdon tube in Helicoid gages is designed for maximum 
four-year tour in a British Guiana torque at minimum stress. 

sugar mill. His “Tales of a Sugar That is why Helicoid gages have exceeded 75,000,000 cycles 
Tramp” concerns itself for the most at 1200 pulsations per minute. There is a Helicoid long-life 

part with scenery, climate, fiestas, Cake ae : 
gage to meet your every type of pressure indicating require- 


excursions into the tropical jungle ; 
and the eating and drinking habits ment. Ranges are to 20,000 p.s.i. and vacuum or compound. 


rie me bls siege He siahe bin. lite by Write today for the Helicoid G-2 Catalog 
lying on his stomach at the edge 
of a precipice and projects his head 
beyond an overhanging rock in or- 
der to get a view of a terrific chasm 


ss cease ns ian: ek ik ilk ek dims ek em eka ee le kee 








Helicoid Gage Division 


Lo AMERICAN CHAIN & CABLE 


and to see a river tumbling into a - 
gorge a fifth of a mile deep. His 
description of what he saw com- 
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927 Connecticut Avenue + Bridgeport 2, Connecticut 
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"Heads-up’ 


Service in 


STAINLESS 
STEEL 
HEADS 


é 


Fabricators rely 

on G. O. Carlson, 

Inc. for stainless steel 

heads produced to exact 
specifications and for other 
components of stainless steel 
tanks, Shells, flanges, rings, 
pads as well as spun or press- 
formed heads are readily avail- 
able as a packaged service. This 
eliminates the need of multiple 
ordering from several suppliers 
and places responsibility in the 


skilled hands of Carlson specialists. 


Carlson stainless steel heads 


are produced in a wide range 


of sizes and gauges to ASME 
and standard specifications. 
Many styles of forming dies 
are available. There’s an 
up-to-date foider describing 
these dies—write for 


your copy now! 


Stainless Steels Exclusively 


“ARLSON wc. 


Plates « Plate Products « Forgings « Bars « Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 


BOOKS... 


petes with the National Geographic, 
lacking only the illustrations. 

There is the impression that in 
the pursuit of life and happiness in 
the tropical sugar plantation, am- 
bition and urge to performance is 
geared to the small effort required 
to earn the minimum needs of exist- 
ence. This circumstance, as_ the 
book indicates, is favored by manna 
from heaven in the way of bananas, 
fish, game, timber and_ tremen- 
dously fertile soil which produces 
up to 10 crops of cane for one 
planting. The big occasion for the 
villagers is the periodic fiesta. There 
is the inevitable bull fight and the 
special emphasis on hard _ liquor 
consumption as well as the joy in 
the process of achieving the end 
result in spite of the price of “the 
cold gray dawn of the morning 
after.” The tropical plantation at- 
tache seems to lack diversification 
in means of driving away dull care. 

After four years of tropical eat- 
ing, drinking and living, the au- 
thor’s health deteriorates and provi- 
dentially he is transferred to New 
Orleans to direct traffic and dis- 
tribution of Cuban cargoes of mo- 
lasses. This provides the occasion 
to describe life on “Ole Man 
River,” the great spectacle of Mardi 
Gras and two episodes in connec- 
tion with trips on the molasses 
Tanker “Bulko” to Cuba. In the 
first episode, the author, through 
the egregious stupidity of a pair of 
Cuban policemen, learns what it is 
like to spend a night in a smelly 
hoosegow. In the second episode, 
the third engineer suddenly de- 
camps as the Bulko tarries in New 
Orleans. 

Adventitiously a substitute pre- 
sents himself fresh from a three- 
week residence in a Tampa jail of 
nauseating accommodations. He 
had unwittingly signed up on a 
ship which trafficed in contraven- 
tion of the immigration regulations 

and he “thanked God” for the 
good luck that prompted his prede- 
cessor to provide a vacancy for him. 
At the Cuban port, the seamen 
promptly flocked to the grogshops 
which line the water front. They 
all returned safely up the ladder. 
However, the new third engineer, 
a little drunker than the rest, fell 





District Sales Offices in Principal Cities 
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overboard and lost his life. When 
the casket was about to be con- 
signed to the grave, the coroner 
suddenly decided that he must con- 
duct an “inquest.” No doctor was 
available but there was at hand a 
carpenter. With the aid of a chisel 
and a hammer, he split the victim’s 
skull just as he might have split a 
coconut. Thereafter the coroner 
was satisfied and the burial cere- 
mony was concluded. 

There follows an inspection of 
three Cuban mills, which is now , 
comfortably possible by luxurious pone ee at 

: ; Joint absorbs shock, 
buses operating. over the broad vibration, expansion and 
Central Highway “built not so contraction. 
many years ago.” The “Sloppy 
Joe” saloon is conveniently avail- 
able near the bus terminal. The 
task is accomplished in a few days. 
At this point the sugar tramp above 
referred to, would have appreci- 
ated some anecdote concerning 
some sugar house character or per- 
adventure some mechanical peculi- 
arity of the works. 

After the two-year molasses traffic 
assignment, the author achieves his 
“permanent” job. It appears that 
he becomes connected: with some 
international outfit concerned with 
development of sugar and mining 
operations. He has made at least Cheitasiah 
30 Jong tours from New York to TEFLON Flex- 
various South American countries. ible Coupling 

The final chapters provide de- corrects mis- 
scription of tremendous scenery, alignment and 
the climate, the habits of the peo- eheerks shock and 

. vibration. 

ple, dictators, Neptune _ parties, 

birds, animals, eating and drinking 
and railroad locations which ex- 
hibit the highest of engineering 
boldness. A sulfur deposit is in- 
spected on an extinct volcano at an 
elevation of 20,000 feet—so high 
as to make breathing difficult and 
inflicting headache except in the ' 

case of the natives who have de- CALL YOUR INDUSTRIAL DISTRIBUTOR 
veloped large lung capacity. ++. or write for Bulletin FC-952 

If “Freel” writes another book 
on sugar tramping the present re- UNITED STATES GASKET COMPANY 
viewer will buy it and his wife will Camoen 1, New Jersey 
also read it. But it is to be hoped 
that it will include more of the 


human byproduct of sugar house 

operation. Furthermore a_ travel ta 
log requires a map and _ profuse FABRICATORS OF 

illustrations but the character of FLUOROCARBONS & OTHER PLASTICS 
the loyal sugar craftsman requires Representatives in principal 
nothing more than simple English. cities throughout the world 


CHEMICAL ENGINEERING—March 1955 


Chemiseal 








Tlew WATSON-STILLMAN 


150 LB. STAINLESS STEEL 
PIPE FITTINGS, Types 304, 316 


Now you can get performance-proved Watson-Stillman 
Fittings for standard pressure services that need the corro- 
sion resistance, heat resistance and low temperature 
toughness of 18-8 Stainless Steel. 

W-S 150 lb. Stainless Fittings, rated at 400 psi cold non- 
shock working pressure and 150 psi steam pressure, are 
ideal for process piping, refrigeration systems, high tem- 
perature liquid and gas piping and other piping systems. 
They are available in both Screw-End and Socket-Weld- 
ing Types in sizes %” to 2”. 


The new Watson-Stillman Stainless Steel es voter 


assure you of long, trouble-free service in 
tough piping applications... will reduce 
down-time and cut maintenance costs. For 
full technical information on these fittings 
write today for Bulletin S-3-55. 


Sold Through Leading Distributors 


HK H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 


WATSON-STILLMAN FITTINGS DIVISION 


THIS MONTH’S 


Recent Books 














Mass Spectrometry 


Principles and uses of mass spec- 
trometry in analysis, in investigat- 
ing free radicals, in measurement of 
isotopic abundances. 135 pages. 


“Mass Spectrometry.” By A. J. 
B. Robertson. John Wiley & 
Sons, 440 Fourth Ave., New 
York 16, N. Y. $2. 


Organics 


Annual publication which, this 
time, includes verified methods for 
preparation of 34 organic chem- 
icals. 121 pages. 


“Organic Syntheses.” Vol. 34. 
Edited by W. S. Johnson. John 
Wiley & Sons, New York. 
$3.50. 


Arizona 


A complete directory of Ari- 
zona manufacturing establishments: 
number of plants, officers, prod- 
ucts, number of employees—by 
subject and by community, 60 


pages. 


“Directory of Arizona Manufac- 
turers” Valley National Bank, 
303 Security Bldg., Phoenix, 
Ariz. 


Vertical Pumps 


A comprehensive digest of col- 
lected data. Engineers will find it 
a valuable addition to their refer- 
ence libraries. It covers construc- 
tion, design, performance, selec- 
tion, application, formulas and 
data. 392 pages. 


“The Vertical Pump.” Johnston 
Pump Co., Pasadena, Calif. $10. 


Rotary Kilns 


A discussion, at considerable 
length, of the performance of ro- 
tary kilns, reasons for their defi- 
ciencies, and the manner in which 
these may be corrected. 89 pages. 


“The Rotary Kiln.” By Victor 
J. Azbe, Azbe Corp., St. Louis 
24, Mo. 
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Management Guide 


This is one of the General Man- 
agement Series published by the 
AMA. The nine papers included, 
all deal with methods for organiz- 
ing management effort in a buyer’s 
market. This can be done by such 
things as improving effectiveness of 
salesman, and managing for profit 
through planning, organizing and 
controlling. 75 pages. 


“The Challenge of a Buyer's 
Market.” American Manage- 
ment Association, 330 West 
42nd St., New York 36, N. Y. 
$1 members, $1.25 non- 
members. 


Smog 


Report No.~2 summarizes data 
on the relation of the effluents of 
combustion processes to Los An- 
geles smog. The largest quantities 
of air contaminants in Los Angeles 
originate with combustion proc- 
esses in homes, motor vehicles, 
power plants and industrial proc- 
essing equipment. The report ex- 
amines the published findings and 
indicates areas of disagreement. 63 


pages. 


“Combustion and Smog.” By 
W. L. Faith. Southern Califor- 
nia Air Pollution Foundation. 
704 South Spring St., Los An- 
geles 14, Calif. $3. 


Solubility Charts 


New graphical method provides 
a means for determining solubili- 
ties of long-chain organics. Method 
is the basis for 138 solubility 
charts involving 11 homologous 
series of long-chain organics and 
17 different solvents over wide 
temperature ranges. 86 pages. 


“Solubility Charts for Homolo- 
gous Long-Chain Organic Com- 
pounds.” By R. E. Boucher and 
E. L. Skau. ARS-72-1. South- 
ern Regional Research Labo- 
ratory, 2100 Robert E. Lee 
Blvd., New Orleans 19, La. 


CHEMICAL ENGINEERING—March 1955 





MULL: 


TEMPERATURE 
~ RECORDING... 


Newly designed, Model’’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550 °F. 
@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
@ With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicotors. 


Model “1000” 
LSE EEE 





THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK ¢ CHICAGO « SARNIA, ONTARIO 


TEMPERATURE RECORDERS 














SEND FOR PSC 


BUBBLE CAP 


BULLETIN 21 


Largest Compilation of Engineering Data. 
Lists 200 Styles Furnished Without Die Cost. 


This standard reference contains complete 
specification information for over 200 
standard styles of bubble caps and risers. 
Also drawings for use in determining 
methods of tray assembly. All styles list- 


ed in Bulletin 21 are furnished promptly, 
without die cost, and in any alloy to meet 
your coking or corrosion problems. Special 
caps gladly designed; 
write as to your needs. 


THE PRESSED STEEL CO., 707 N. Penna. Ave., Wilkes-Barre, Pa. 


Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints 





NO MATTER HOW YOU BUY 


INDUSTRIAL 
WIRE CLOTH 


in bulk from stock | or special fabrications 
YOU CAN RELY ON 


G 
COMPLETE LINE—Cambridge stocks include a _ wide 


variety of specifications from the finest to the coarsest 
mesh in any metal or alloy. 


‘ \ QUALITY—Accurate mesh count and uniform mesh size 
Catendered Suciing are assured by individual loom operation and careful 
inspection just before shipment. 


PROMPT SERVICE—You get immediate delivery on the 
most frequently used types of cloth. If your needs are 
not in stock, we’ll schedule our looms to get your material 
to you without delay. 


CAMBRIDGE ENGINEERS, both in the home office and in 
the field, are fully qualified to help you select the cloth 
to meet your needs, whether you order in bulk or special 
fabrications. In fabricating parts of any type .. . filter 
leaves, strainers, sizing screens . . . we’ll work from your 
prints or draw up prints for your OK. 


LET US QUOTE on your next order for wire cloth. Call your 
Cambridge Field Engineer—he’s listed under ‘“‘Wire Cloth’’ 
in your classified telephone book. 


OR, WRITE DIRECT for FREE 80-page CATALOG and 
stock list giving full range of wire cloth available. 
Describes fabrication facilities and gives useful 
metallurgical data. 


The Cambridge Wire Cloth Co. 


a 


phe phe phe ph ye jhe peoydry 
5 be ee bet ‘es eh be nd 
habehehdaahabake! 
rel ated bial bal beat ct beat heat en 
sol tad hed bal bal be ot ce ha | 


Oblong Mesh 


Department G, 
Cambridge 3, 
Maryland 


CITIES 


METAL SPECIAL 
CONVEYOR+——+ METAL 
BELTS T 7 TFABRICATIONS 


— 


OFFICES IN PRINCIPAL INDUSTRIAL 


THIS MONTH’S 


SFirims tn 








New Representatives 


Hungerford & Terry, Inc., Clayton, 
N. J., has appointed Ross En- 
gineering, Chicago, to handle its 
water conditioning equipment. 


Midland Chemical Corp., Dayton, 
Ohic, has selected Davis & 
Davis as’ manufacturer's repre- 
sentative for resins and Dextran 
chemicals. 


Hercules Powder Co. has named 
the Denver Fire Clay Co. as a 
distributor in the Rocky Mt. 
area, 


Republic Mfg. Co., Cleveland, has 
appointed Power ‘T’ransmission 
Co. So. Bend, Ind., to handle 
its line of industrial valves. 


Hygrade Atlas Inc. has given ex- 
clusive representation of all prod- 
ucts to U. S. Hoffman Machinery 
Corp. 


Strong, Carlisle & Hammond Co., 
Cleveland, has appointed Seco 
Industries, Inc., N. Y., to handle 
its steam specialty line. 


Technology Instrument Corp., Ac- 
ton, Mass., has named Louis A. 
Garten & Associates, as repre- 
sentative in metropolitan New 
York. 


Parker Appliance Co., Cleveland, 
has selected Vincent Brass & 
Copper Co., Minneapolis, as dis- 
tributor of Hoze-lok fittings. 


Gabb Special Products, Windsor 
Locks, Conn., has named the 
U. S. Supply Co., as New Eng- 
land agent for its Shear-Flow 
mixer. 


Chadeloid Corp. has appointed 
Davis & Davis, Chicago, as agent 
for its new line of vehicles and 
resins for the wood finishing 
field. 
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the News 








M. A. Gibbons 


Childers Mfg. Co., Houston, has 
named the Power Plant Eff- 
ciency Co., IndianapOlis, as agent 
for its weather-proof jacketing. 


Bacon Industries, Inc., has selected 
the Fred Peterson Co., Minne- 
apolis as agent for its specialty 
molding products. 


Parker Appliance Co., has ap- 
pointed the General Sales, Inc., 
firm, Amarillo, Tex., as a tube 
fitting distributor. 


Kinetic Dispersion Corp. has ap- 
pointed the Philip E. Calo Co., 
Inc., as distributor in the Chi- 
cago area. 


Ebert Electronics Corp. has named 
the Kriegner Sales Co., Camden, 
N. J., as representative for its 
line of mercury plunger relays. 


Carver Pump Co. & the Engine 
Div. of National Supply Co. 
have appointed Robert Gold- 
smith Co. as representative. 


Conoflow Corp. has selected the 
Williams Equipment Co., New 
Orleans, to serve Cono controls. 


New Locations 


Simplex Valve & Meter Co., has 
moved from 68th & Upland Sts., 
Philadelphia, to 7 East Orange 
St., Lancaster, Pa. 


Vanton Pump & Equipment Corp., 
Empire State Bldg., has removed 
its offices to its plant location in 
Hillside, N. J. 


New Facilities 


Pacific Forge, Inc., So. Fontana, 
Calif., has contracted the J. B. 
Gill Co., Long Beach, Calif., to 
build a $1 million forge plant. 


Southwestern Plastic Pipe Co., div. 
of Texas Vitrified Pipe Co., has 


doubled its Texas facilities. 
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Moves 


more 


gas or air, 
with 
less 


Wear... 


READ STANDAR 


...and less maintenance and power 
costs than other blowers of equal 
weight and size. 


You'll find the Standardaire Blower 
offers you a wider range of pressures 
with a minimum of internal losses, 
because the Standardaire employs 

a proved principle of compressing gas 
or air on a modified adiabatic cycle. 


The rotors of the Standardaire Blower 
are accurately machined to very close 
running tolerances, and provide 
continuous sealing throughout the 
entire length of their engagement. 
Therefore, the high pressure gas or air 
is confined at the discharge end 

of the Blewer and leakage lines 

are much shorter than on other types 
of blower units. 


Get all the facts today . . . write 


BLOWER-STOKER DIVISION 
370 Lexington Avenue 
New York 17, New York 


CORPORATION 


Read Standard also manufactures a com- 
plete line of chemical mixers for Laboratory 
and industrial use. For information write, 
Read Standard Corp., York, Pennsylvania 





Test patch of Phenoline 300 at passenger car wash 
stotion of a large Eastern Railroad. Patch was sub- 
jected to continual spillage of acid cleaning compound 
(sulphuric) and extremes of weathering. Material 
applied as 2 coats with total thickness of Ye inch. 
After 1 year of service, almost 2 inch of unprotected 
concrete had corroded away. Phenoline-protected con- 
crete remained unaffected with bond of Phenoline to 
concrete still perfect. 


PHENOLINE 300 


under severe corrosive conditions 


Structural weakening . . . hazardous footing... 
accumulation of water and corrosives... expensive 
replacement. These are a few of the costly results 
when floors, pump bases and other concrete areas are 
not protected from corrosion. This wasteful destruction 
can be prevented—even under very severe corrosive 
conditions—with Phenoline 300. 


@ Highly resistant to acids, alkalies, solvents. 

@ 100% solids. 

@ Can be applied over new or old concrete, asphalt, 
brick or wood. 

@ Fast thermo-setting at room temperature— - 
no baking required. 

@ Easy to wash down and keep clean. 

@ Protects against back-pressure and seepage. 

@ Can be troweled, brushed or sprayed. 

@ Available in any color. 


WRITE TODAY for new Phenoline 300 Series Bulletin, 4’ x 4’’ 


sample of troweled Phenoline, corrosion data and prices. 


A Division of Mullins 
Non-Ferrous Castings Corporation 


C0) tee Ok. NY 


FIRMS... 


Nat’] Vulcanized Fiber Co. will 
open a sales office in Newark, 
N. J., in the Industrial Office 
Bldg. 


Beckman Instruments, Fullerton, 
Calif., has inaugurated a new 
field engineering activity de- 
signed to assist in instrumenta- 
tion applications. 


Graver Water Conditioning Co. 
has opened a new Texas dis- 
trict ofice in Houston. 


Chicago Belting Co. has consoli- 
dated its subsidiaries: the Allis 
Rubber Corp. and the Allis Seal 
Corp. into Chicago-Allis Mfg. 
Corp. 


Ideal Cement Co. will expand op- 
erations in the Pacific northwest 
through a merger with Superior 
Portland Cement, Inc., Seattle. 


Mid-South Chemical Co., Mem- 
phis, Tenn., will place in opera- 
tion a 5 million gal. storage sys- 
tem for anhydrous ammonia. 


General Electric Co., chemical div., 
has established a western re- 
gional office, in San Francisco, 
for decorative plastics. 


Patterson-Kelley Co., East Strouds- 
burg, Pa., plans a new reaction- 
distillation pilot plant. 


Eastman Kodak Co. will open a 
new sales office in Memphis, 
Tenn., to handle products in 
the cosmetic and pharmaceutical 
fields. 


Metasap Chemical Co., Harrison, 
N. J., has opened a new labora- 
tory for research on metallic 
soaps. 


Shell Chemical Corp. has com- 
pletely absorbed Julius Hyman 
& Co., Denver producer of in- 
secticides. 


Leeds & Northrup Co. has awarded 
the contract for the construction 
of its $23 million plant in No. 
Wales, Pa., to Baton Construc- 





337 Thornton Ave., St. Lovis 19, Mo. So Is tion Co., Philadelphia. 
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HANDLING CORROSIVES 


American Meter Co. has acquired LIKE 
the Philadelphia Pump & Ma- 


chinery Co., Inc., as a subsidiary. THESE? 


Eclipse Fuel Eng. Co., Rockford, 
Ill., has acquired the assets of 
The Mettler Co., Inc., Los An- 
geles. 


Lunn Laminates, Inc., Huntington, 
Sta., N. Y., has acquired the 
Ueber Tool & Mfg. Co., Detroit. 


E. I. duPont de Nemours & Co., 
Inc., has established a new sales 
section and_ technical service 
group for its petrochemicals div. 


Beryllium Corp., Reading, Pa., has 
opened a new sales office in 
Houston, Texas. 

Union Oil Co., Los Angeles, plans \\ 

a $1 million expansion to its 
research center at Brea, Calif. YIN : & ae a | A Ni Q Cc A L 


Machinery & Equipment Corp. has \Ww= % = A L 


announced the merger of the 


Wolf-Perry Machinery Co., New- Performance records plainly prove that this “John Crane” 


ark, N. J. development has successfully solved the handling of the most: 


Hungerford Plastics Corp., Rock- difficult corrosive liquids and gases. Where conventional type 
away, N. J., has purchased the seals had failed, the Type 9 has done the job. It continues to 
equipment and other assets of answer new problems, including temperature conditions from 
Walsamer, Inc., Riverdale, N. J. —120°F. up to 500°F. 


Battelle Memorial Institute has Designed to withstand practically all chemicals, the Type 9 
completed the ay = a its incorporates a flexible wedge ring and sealing ring molded 
SSO, OOY program tex pilot prent from DuPont’s Teflon. It is engineered for the particular 
research in Columbus, Ohio. hn ‘ . ‘ 

application and can be furnished in the metallurgical speci- 

Permacel Tape Corp. has com- fication best suited to the service. 


pleted its new warehouse in De- 
troit for expansion in the field of Your toughest prob- 
industrial tape. lem can be the Type 9’s 
next success story. Use 
Abbott Laboratories has opened a it on all rotating shaft 


ee distribution cen- applications, including: 
T ° ° 
centrifugal, rotary pumps, 


Carborundum Co. has established mixers, agitators, auto- 
a new operating unit—the Electro claves, other equipment. 
Minerals Div.—to handle silicon 


carbide and _ fused alumina Get complete information on the Type 9 Seal from Crane Packing Co., 
crudes. 1809 Belle Plaine Ave., Chicago 13, Ill. 
In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., Hamilton, Ont. 


The Hart Products Corp., N. Y., *DuPont trademark 


N. Y., has established a $100,- \\) 
000 expansion of its Jersey City, CRAN PACKING COMPANY 


N. J., surfactant plant. 
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FIRMS... 


ElectroData Corp. has established 
an eastern regional office in New 
York City. 


Dow Chemical Co. has opened a 
new field sales office in New Or- 
leans. 


United Gas Pipe Line Co. has be- 
gun full operation of its gasoline 
and dehydration plant in Cabeza 
Creek, Texas. 


Chas. Pfizer & Co., Inc., will soon 
complete its new plant for the 
production of pharmaceuticals, 
in the Philippines. 


Robertshaw-Fulton Centrols Co., 
Grayson Controls Div., now oc- 
cupies its new factory facilities 
in Long Beach, Calif. 





Mu rpny is what we'll call the chief engineer in i 
the Omaha plant of one of the nation’s largest Monsanto Chemical Co., St. Louis, 
grain processors. Here’s his story — has begun research activities on 


One day, not long after his Dings RM Suspended rosins at its new paper chemicals 
Tramp Iron Magnet was installed, he was wishing he laboratory. 
had a pair of long nosed pliers. Shortly after, one 
of his men walked up and handed him a pair. They'd Ladish Co. and Clayton Mark & 
been pulled out of a 12-inch con- Co. have joined tégether to offer 
veyor belt burden of corncobs by forged pipe fittings and forged 
the Dings RM Magnet. unions from a single source. 


Murphy was awfully glad to see 
those pliers and not just because ~ Refinaria de Petroleos de Manguin- 
he wanted a pair. He was thinking of hos, S. A., has opened its new 
what they would have done to the Rio de Janeiro thermal refinery 
hammermills and other processing designed by M. W. Kellogg Co. 
equipment fed by that conveyor, if } 


they hadn’t been caught by the Weiess “Chlot Alli Dev. has 


THIS 1S THE MAGNET THAT CAUGHT THE PLIERS Dings Magnet. 

— That junk on the bottom is a typical tramp 8 8 ‘ contracted the Lummus Co. to 

SEE cote pak sere comicnie You might think about that, too. build a 60 ton/day anhydrous 

find their way into the corncobs processed in What's it costing you to “process ammonia plant 

pian. tramp iron in your plant? It isn’t necessary. Your Dings 
representative can show you an economical way to 


eliminate tramp iron with a Dings Magnetic Separator. Weyerhaeuser Timber Co. plans to 


construct two plants at Long- 
See us at Booth 371 view, Wash., for the production 
Plant Maintenance Show : ‘ 

of chlorine and caustic soda, glas- 

DINGS MAGNETIC sine and grease-proof paper. 
SEPARATOR COMPANY 
4730 WEST ELECTRIC AVENUE Pennsalt Mfg. Co. has opened an 

MILWAUKEE 46, WISCONSIN , hi 
agricultural chemical northern 
en eee ey ee ee ee ee div. office at Aurora, II]. 

MAIL DINGS MAGNETIC SEPARATOR COMPANY RM 154-2/3 


4730 West Electric Avenue, Milwaukee 46, Wisconsin : ; TTk 
THIS Please send me further information about Dings Magnetic Separators ge? GE etthan’ cies 


COUPON ee ee ae | Bischoff Co., Ivoryton, Conn. 
Title 





TODAY Your Name. 





Pennsalt Mfg. Co. has opened a 
new plant in Delaware, Ohio, 
as a component of the firm’s 
Chemical Specialties Div. 





pS ee SH Nee a 
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for PIIMPING 
HEMICAL 


<OLUTIONS! 


*25 years ago, Alloy Fabri- 

NO cators started to build Stain- 
less Steel, Monel, Inconel, 
LEAKAGE Nickel and Aluminum Process 
Equipment. With this experi- 


ence, naturally, they’re your 








best bet today! 


3 at 
SUI) STUFFING |) sascu ony sin 


— And We Mind It Well! 


























Fig. 


i ALLOY FABRICATORS 


DIVISION OF CONTINENTAL COPPER AND STEEL INDUSTRIES, INC. 
PERTH AMBOY, NEW JERSEY 

















a 
~ 
z 
6 
ad 
@ 
ua 
us 
=] 
® 


On business 
stationery, 
we suggest 


— of celebrating our Centennial, we express our ap- 


write for: | H U. N. DRED preciation for the friendship of four generations of 
customers, and the loyalty of four generations of 


YEARS workers. 


From a small iron-works in 1854, we have been 
fortunate in growing to be one of America’s largest 


- 18 omen | fel | eeames for ben pe Fw F y 


metal fabricating industries . . . For the privilege 





TABER PUMP CO. Est. 1859 
294ELM ST., BUFFALO 3, N. Y. R. D. ¢ 0 LE eT 1854 
oo. MANUFACTURING CO. 
NEWNAN, GA. 
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Make new PROFITS from unused overhead space while 
processing your products under exact time, temperature, and atmos- 
pheric CONTROL 


... witha GREER MULTI-TIER 


Converts heating, cooling, drying and similar operations from batch 
to continuous processing. In one application alone, MULTI-TIERS 
have increased production 5 times per man, 

in 1/10th the floor space. 





@ Saves floor space— ample 


headroom. 


y prod- 

Multi-Tier trays conve 

= through ¢ led ee 
cycles of 10 minutes to 10 “a 

Automat 

without jar oF jolt. 
manual loading and unloading 

perfectly level 

r product. 





Trays always 
— custom fitted to you 











New 8- page bulletin tells how a 
MULTI-TIER can probably save you time, labor 
and floor space. Send for your copy. 


J. W. GREER COMPANY 


Wilmington, Massachusetts Wy OPER 


Sales Engineering Offices: New York, N.Y., Chicago, 
ue, San Francisco, Calif. 
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FIRMS... 


Esso Standard Oil Co. has placed 
in operation a new Géirbotol 
liquid hydrocarbon purification 
plant at its Everett, Mass., re- 
finery. 


Westinghouse Electric Corp. plans 
to build a new jet engine research 
center at a cost of $124 million, 
near Kansas City, Mo. 


Wallace & Tiernan, Inc., has 
merged its subsidiary—Maltbie 
Laboratories, Inc., into the par- 
ent company. 


Quaker State Oil Refining Corp. 
has started up two new plat- 
forming units near St. Mary’s, 
W. Va., and Emlenton, Pa. 


Farrel-Birmingham Co., Inc., has 
absorbed its subsidiary—Consoli- 
dated Machine Tool Corp.—into 
the parent company. 


Humble Oil & Refining Co. will 
build another new reforming 
unit at its Baytown refinery at 
a cost of $32 million. 


Merco Centrifugal Co., San Fran- 
cisco, has opened a new office 
in Chicago Hts., Illinois. 


Dresser Industries; Inc., will ac- 
quire Lane-Wells Co., Los’ An- 
geles, by an exchange of 576,000 
shares of common stock. 


Tracerlab, Inc., has set up a com- 
mercial laboratory for supplying 
radioactive materials to the oil 
industry. 


General Electric Co., Phenolic 
Products Plant, has installed a 
complete semi-continuous com- 
pounding system to provide a 
production boost of 60%. 


Canadian Liquid Air Co. Ltd. has 
completed two new plants: at 
Victoria and at Kitimat as a part 
of its $500,000 expansion pro- 


gram. 


Richfield Oil Corp., Los Angeles, 
has broken ground for its new 
$2.5 million research center in 
Anaheim, Calif. 
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POWER 


MEASUREMENT IN 
LIQUID LOADS 


MODEL 3901 THERMOPILE 
$75.00 f.o.b. Grass Valley, Calif, 
30 pair junction moulded in poly- 
ethylene 
All Plastic Case 
14,” copper tube fittings 
Rapid take-down for cleaning 
From 10 watts to several kilowatts 
per unit 
iO ace 
Internal resistance . . 5 ohms 
Voltage . . . eis uy millivolt per a 
Maximum pressure. ° 
Dimensions . .. . "6-3/16 x 24x 234 
Weight . ee ae ee ee ee pce 


MODEL 5800 CALORIMETER 
$360.00 f.o.b. Grass Valley, Calif. 


e A complete comparator to meas- 
ured 60 cycle power, utilizing 
above thermopile. 

e Built-in calibration circuit and 
heater. 

e Sensitive, non-clogging flow valve. 


SPECIFICATIONS 

ae es Saree Approx, 21 pounds 
Dimensions . Sg ee See 
Maximum pressur: PSI 
Range full scale . “300, 600, 1500, 3000 watts 
Meter sensitivity . 1.5 mv 
Thermopile sensitivity ‘ - Amv/°C 
Controls . Range switch, Calibrating valve, 

Calibrating potentiometers 
Fittings . . For %4” x 39” plastic tubing 


Other equipment for use in power. 


measurements and specific equip- 
ment for microwave power measure- 
ment set-up. 


@ Model 5801 Calorimeter — Range 60, 150, 
300, 600 watts. 

@ Model 3701 Water load calibrator heater. 

@ Model 4105 X Band Water load « 1000 
watts CW 300 Kw. peak ¢ Less than 1.2 
VSWR over 7000/10000 mc. 

@ Model 5500/5501 Variable phase standing 
wave introducer at X band. 


Let us send you full specifications on these 
tools for power measurement, or send for our 





e Glass Working Lathes, equipment. 

@ High Vacuum Pump and Gauge. 

@ Hydrogen Bell Jars. 

@ Vacuum Tube Laboratory Equipment. 
@ Spot Welder and Timers. 


fe 


Litton are neerine Laboratories 
Grass Valley fornia» P.0.Box 949 
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_BIN- ace are, UNIT 


Provides Steady 
Flow of Dry, 
: f ::] Finely Ground 
BIN-FLO BC: | Materials which 
UNIT tend to bridge in 
storage. Uses 
only small 
amount 
low-pressure 





air. 


BIN-DICATOR BIN LEVEL 
INDICATOR 


For All Bulk 
Materials 


signals change in level; 
automatically starts 


and stops filling ond 
emptying equipment. 


THE BIN-DICATOR CO. 


13946-D1 Kercheval © Detroit 15, Mich. 





One unit feeds, conveys, elevates 
through horizontal, vertical or inclined 
planes... quickly, efficiently, economi- 
cally. It’s the... 


G-W FLOWMASTER 


..a self-loading, self-discharging sys- 
tem of steel flights...moving on an 
endless all-steel chain...through a 
dust-tight casing. Unusually versatile. 
Write today. 


GiFFoRrD-Wooo Co. 


HUDSON, N. Y. AND PRINCIPAL CITIES 





FIRMS ... 


Bristol Co., Waterbury, Conn., has 
completed an expansion program 
including heat treating facilities 
for the production of instrument 
parts. 


Wolverine Tube, div. of Calumet 
and Hecla, Inc., has opened a 
new mill depot in Miami, Fila. 


Wallace & Tiernan, Inc., Harchem 
Div., will now conduct all oper- 
tions previously handled by 
W. C. Hardesty Co., Inc. 


Petroleos Mexicanos plans a $40 
million expansion and modern- 
ization program at the Tampico 
Pemex installations. 


Shell Petroleum Co, Ltd. will soon 
complete its Cheshire, Eng., 
plant for the production of epoxy 
resins. 


Standard Oil Co., El] Paso, Texas, 
has awarded a contract for the 
construction of a 4,500 b/d 
catalytic reformer to Bechtel 
Corp. 


Franklin Institute Laboratories have 
established a new research sec- 
tion to study problems inherent 

Furafil 100 is a dark brown lignocellulose flour, 99% of which in the design of atomic plants. 

passes through a 100-mesh screen. For the past three years Furafil 

100 has been available in the Northwest where it has achieved Naph-Sol Refining Co., Muskegon, 


success as an extender for plywood glues. Now it also becomes ; 
available at modest cost to consumers East of the Rocky Mountains. Mich., has put a 1,000 b/d UOP 
platforming unit on stream to 


make 95 leaded octane platfor- 

mate. 

IF YOU NEED: | A dependable filler and extender for phe- 
nolic resin molding powders and gives, The Swartwout Co., manufacturer 

of process control equipment, 

has separated the Autronic sales 


An anticaking agent, or operations from its other divi- 
sions. 


A filler for rubber compositions, 


A highly absorptive carrier for liquid in- 

gredients being blended with other solids, Furane Plastics Inc. has taken over 

CHEMICALS ; ou the epoxy tooling activities of 
4 Then Furafil 100 will interest you. WalMar Plastics, Inc. 


The best way to evaluate Furafil 100 in a given application Continental Can. Co. has pur- 
is by actual test. WRITE US for a sample and a copy of our chased the Wallace Container 
technical bulletin. Corp., of Santa Ana, Calif., man- 

. ufacturers of Vynite collapsible 


The Quaker Oals ©mpany tubing. 


Crown Central Petroleum Corp. 
put its new houdriformer on 
stream at its Houston refinery. 


Room 535Y, 120 Wall Street, New York 5, New York 


Th Se 
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PIPE COILS? 
here’s 
something 
better 


COST LESS 
PERFORM BETTER 


THERMO-PANELS | 


An Improvement on Pipe. Coils 


Yes, you save space and heat or cool 


efficier for these scientifically 


7 7 
Wavitmiclae, dalidie ol-acelauilelila-mae lim ols 
elaadtigehi-hamoliiiial elehicicMiela-Mc lam -leelateluliae) 
replacement for pipe coils. For use in the 

es, soaps 


Netehilare Melalemactelilale Meolail« 


waxes, acids, alkalies, electrolytes 

folate mnlb aitlass3 

Available in special shapes such as “U's”, 
L’s’’ and cylinders . and in a wide range 
s steel, 


oh mmaatehiciate lm lala ale mi delaMecsiclialict: 


iarelatcy me lale Medial rato eli fon Z) 


Send for FREE bulletin 


THERMO-PANEL 


DIVISION 
DEAN PRODUCTS, INC., 616 Franklin Ave., 
Brooklyn 38, N.Y. STerling 9-5400 





COLTON 
ROTARY PRESSES 


52000 


MIXERS—GRANULATORS—OVENS 
FOR 
HIGH PRODUCTION 
AT 
LOW COST 


Nitta ee} mee) | maniy wh 


Established 1887 
Div. Snyder Tool & Engineering Company 
3518 E. LAFAYETTE + DETROIT 7, MICHIGAN 


TABLETS 
PER MINUTE 


CAPACITIES 
65 TO OVER 
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AN 
EXPLANATION 


In answer to increased interest in 
a recently inaugurated procedure 
for conducting “on-the-spot” 
demonstrations of air-flotation 
equipment, we are pleased to 
make the following explanation. 


The advent of our lab-size Whippet 
V-80 Separator makes it possible to 
establish, in your own plant and at 
your convenience, accurate forecasts 
of results which will be obtained from 
the identical process under full-scale 
operating conditions, 


Such a demonstration may be of 
invaluable aid to that phase of 
your research program which in- 
volves the economy of operations 
and the quality of raw or end 
products. Perhaps the V-80 will 
indicate an immediate usefulness. 
Seeing is believing. 


Your move is simple. Write to the 
department and address below. Tell 
us that you want to see the results 
of separations made by effecting 
differences in specific gravity through 
air-flotation ... under your actual 
operating conditions, rather than in 
a catalog. We’ll take it from there. 


DEPT. C-155 
SUTTON, STEELE & STEELE, INC. 


1031 SOUTH HASKELL. DALLAS, TEXAS 
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Suen Wore Surface 


Even Les 


Air Friction 


with the New AEROFIN Type B 


Smocoth- Flu Heat Exchangers 


Tapered Fin 


The new smooth fin is 
tapered, with a wide 
contact base which 
conducts sufficient heat 
to make the entire fin 
effective transfer sur- 
face. It is no longer 
necessary to crimp the 
fin to provide the re- 
quired contact area. 


Aerofin is sold only by 
manufacturers of fan- 
system apparatus. List 
on request. 


By eliminating the air resistance and turbu- 
lence caused by the fin corrugations in the 
old-type coils, it is now possible to use almost 
twice as many fins per inch with no increase 
in air friction. 


The resulting increase in capacity is obvi- 
ous. As a consequence, these new coils offer: 


Greater capacity per square foot of face area 


Lower airway resistance — less power needed 
to deliver the required C. F. M. 


Smaller face area, due to the practical use of 
higher air velocities 


Fewer rows of tubes for a given B.T.U. trans- 
fer in a given area 


Less weight — easier handling 


Better drainage of condensation from water 
coils; improved venting and drainage for 
heating coils 

Compact, sturdy design 


Standardized encased units arranged for 
quick, economical installation 


AEROFIN 
CORPORATION syracuse 1n.y. 
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FIRMS... 


Delhi Oil Corp. and the Taylor Oil 
& Gas Co. have merged. 


Beckman Instruments, Inc., Fuller- 
ton, Calif., has completed the 
acquisition of Specialized Instru- 
ments Corp. and Spinco Service 


Co. 


General Electric Co. has estab- 
lished a Materials & Processes 
Lab in Syracuse, N. Y. 


Standard-Vacuum Oil Co. plans to 
spend $70 million or more dur- 
ing the next four years to ex- 
pand its Indonesian oil facilities. 


Emsco Mfg. Co., Los Angeles, will 
acquire most of the assets of the 
Johnston Pump Co. 


New Companies 


Sybeltra—a new Belgian industrial 
syndicate formed to bid in for- 
eign tenders for the setting up of 
chemical factories. 


Screw Conveyor Pacific Corp., 
Santa Clara, Calif.—has been ac- 
tivated by the Hammond, Ind., 
parent company: Screw Con- 
veyor Corp. 


New Lines 


M & M Wood Working Co., Nat’ 
Tank & Pipe div., will enter the 
plastic pipe business this month. 


New Names 


Midwestern Instruments is the new 
name for the Midwestern Geo- 
physical Laboratories, ‘Tulsa, 
Okla. 


Comco, Inc., is the new name given 
to Conn. Metalcraft, Inc.—a di- 
vision of Enthone, Inc. 


Air Polution Foundation is the new 
name of the So. California Air 
Pollution Foundation. 


Daubert Chemical Co. is the new 
corporate name of the Nox-Rust 
Chemical Corp., Chicago, to 
emphasize its diversified prod- 
ucts. 
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EXACT WEIGHT 
Sacking Scales 


... sack, weigh, 
and check ... in 
ONE operation 


One simple operation does the work of three! One man can 
bag, weigh, and check as much as 100 tons of free-flowing 
materials per day from overhead hopper to foot-level con- 
veyor. The saving in labor costs, together with the saving 
from elimination of over-weights, can pay for the installa- 
tion. Simple to operate, has just two controls. It takes just 
four ¢asy motions to attach a bag, fill it, and release to con- 
veyor. Model 2229, shown, is designed for ceiling suspen- 
sion. : Others feature post, pedestal, and dolly mountings. 


lxrack\Weilglnt 


Better quality control Beales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 


901 W. Fifth Avenue, Columbus 8, Ohio 


In Canada: P.O. Box 179, Station S$, Toronto 18, Ont. 


CYLINDER 
HANDLING 


Up to 50% with INDEPENDENT 
Gas Supply Trailers! 


| ee 


Here’s the newest idea in gas 
service! Leave a full gas trail- 
er with your customer . 
replace it with another when 
empty. Reduces cylinder han- 
dling up to 50%... cuts cylin- 
der costs . . . gives customers 
the convenience of having un- 
interrupted gas supply. 


WAVE saht 
yr sai got nati 
qre' ‘ 











Many gas manufacturers and 
haulers of compressed gas (in- 
cluding many government agen- 
cies), are already enjoying the 
many advantages of INDEPEN- 
DENT Gas Supply Trailers. 


Available for all gases as au- 
thorized by ICC. 








ra 
INDEPENDENT ENGINEERING CoMPANY. Inc. 








—_e 
CONSULTING - + RESEARCH 


CYLINDERS AND GAS PRODUCING EQUIPMENT 


A 2 ACETYLENE » OXYGEN - HYOROGEN - NITROGEN 
Sign 
‘GN 


——=———————  (OFALLON 7, ILLINOIS 
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HOW SUPERIOR 
SOLVES YOUR 
STEAM PROBLEMS 


A COMPLETE PACKAGE 
Completely factory-assembled and 
tested, a Superior Steam Generator 
is backed by undivided responsibility. 


INDUCED DRAFT THAT’S BUILT-IN 
«.. eliminates need of an expensive 
. chimney... Multiple fans draw evenly 
on all tubes, reducing maintenance. 


4-PASS, DOWN-DRAFT DESIGN 
High gas velocities produce high effi- 
ciency. Down-draft design promotes 
rapid evaporation, quicker steaming. 


AMPLE HEATING SURFACE 
A minimum of 5 sq. ft. of heating surface 
per boiler horsepower assures maxi- 
mum efficiency at full rated capacity. 


RESERVE CAPACITY 
Greater steam space and large evapo- 
rating surface provide ample reserve ca- 
pacity & better than 99% dry steam. 


NO EXPENSIVE FOUNDATION 
Built on a rigid channel iron base, a 
Superior Steam Generator needs only 
a floor capable of supporting its weight. 


BUILT-IN CONTROLS 
All controls essential to completely 
automatic operation are factory-wired 
into an easily accessible control panel. 


BURN OIL, GAS, OR BOTH 
Superior Burners burn oil or gas or a 
combination of both... changing from 
one fuel to the other in seconds. 


18 sizes from 20 to 600 b.h.p. for pres- 
sures to 250 p.s.i. or for hot water. For 
complete details write for Catalog 622-F, 
Water Tube types up to 40,000 Ibs./hour 
write for Catalog 622-W. 


for performance you can BANK on 


STEAM GENERATORS 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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FAN-EATING FUMES 


a alee Aigins, ersiingsting, Martige, Mipsinge tii me 


NEVER TOUCH METAL 


It’s not a “new” idea — “Buffalo” Rubber-Lined 
Exhausters have been saving money on corrosive 
fume jobs for over twenty-five years — lasting 
anywhere from three to twelve times longer on 
the job than ordinary steel plate exhausters. And 
it stands to reason — for fumes passing thru these 
fans contact nothing but rubber, vulcanized to 
every square inch of the wheel, hub and housing. 
Savings in fan replacements more than pay for 
the additional cost of the rubber lining, to 
say nothing of the reduction in shutdown time. 
“Buffalo” fans are also available with other coat- 
ings and of special 

. metals to resist cor- 

rosion. This is just 

another example of 

the “Buffalo” “Q” 

Factor* that saves 

you money and 

troubles with every 

“Buffalo” Fan you 

buy. : 

Hh 


With 
fir» 


| it a if Diagram shows how interior surface of fan is cov- 
i i HM ered with layer of rubber vulcanized to the steel. 
*The "Q” Factor—the 

built-in Quality which 

provides trouble-free “Buffalo” Rubber-Lined Fan 

satisfaction and long and Gas Scrubber in a steel mill. 

life. : } 


WRITE TODAY FOR 
BULLETIN 2424-F 


BUFFALO FORGE COMPANY 


501 BROADWAY BUFFALO, N. Y. 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Lapp Valves oe Solid Porcelain 


You need to make no compromise with contami- 
nation or corrosion from valves in chemical proc- 
essing. Lapp valves are of solid Lapp Porcelain, a 
material unique as a ceramic for industrial scale 
chemical service. It alone offers the following 
combination of characteristics and qualities: 


PURITY ° Lapp Porcelain is a potassium aluminum 
silicate, made from selected clays, flint and feld- 
spar... has no free iron or other metallic impurity. 


NON-POROUS * Complete vitrification of all sec- 
tions, through firing to 2300°F., provides zero 
porosity. No dye penetration of body in 100,000 
psi test. No chemical can penetrate in service. 


HIGH MECHANICAL STRENGTH 

Compression strength ..... 100,000 Ibs. per sq. in. 
Tensile strength ......... 8,000 Ibs. per sq. in. 
Modulus of rupture ....... 15,000 Ibs. per sq. in. 
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CHEMICAL RESISTANCE * Lapp Porcelain is un- 
affected by any acids except HF. It provides years 
of trouble-free service, handling hot acids in all 
concentrations, as well as mixed acids and other 
troublesome combinations. 


UNIFORM QUALITY * Lapp Porcelain has been 
manufactured for 38 years for use in most severe 
chemical, electrical and mechanical services. Plant 
facilities include Lapp-patented vacuum process- 
ing, deaerating pug mills, two continuous tunnel 
kilns, and complete chemical, electrical and me- 
chanical test equipment. 

Write for bulletin with complete description, characteris- 


tics, and specifications. Lapp Insulator Co., Inc., Process 
Equipment Division, 312 Wendell St., LeRoy, N. Y. 
























An electrical test is the most 
searching inspection for physi- 

cal soundness! Porcelain 

bodies for Lapp valves above 

are being flashed over—at 

70,000 volts for three minutes. 

Any physical defect is revealed | 
as an electrical puncture. 





Y-valves, angle valves, 
flush valves, safety 
valves, and plug cocks 
of Lapp Porcelain have 
standard bolt-circle 
flanges for easy connec- 
tion to all piping and 


equipment. 

















The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a sin- 
gle moving element, the Nash Rotor. This rotor is precision balanced 
for long bearing life, and it revolves in the pump casing without 
metallic contact. Internal lubrication, frequent cause of gas con- 
tamination, is not employed in a Nash. Yet, these simple pumps 
maintains 75 lbs. pressure in a single stage, and afford capacities to 
6 million cu. ft. per day in a single compact structure. 


Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages 
often the answer to gas handling problems difficult with ordinary 
equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are 
no internal wearing parts, maintenance is low. Service is assured 
by a nation-wide network of Engineering Service offices. Write for 
bulletins now. 
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ST TTT TMT TTT TUTTI TTT 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 


QDUUTENSNUQUUUNNLUNIUUUUULEEEUAUEEAAAUAIN 


Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


FO TTT TTT UU UUM ULIMM MILAM LA TALLLTOTLTTT h 


ST TTT TTT TTTUTTTTTUTTT TTT UU i 


SET TTT EEN II MLUUIU LULL LMA LAL 


ENGINEERING COMPANY 
312 WILSON, SO. NORWALK, CONN. 
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Fact: 


Rugged Westinghouse Industrial Heaters 
available in 24 Sizes .. . 8 Coil Selections . . . 150 Ratings 
from 100,000 to 2,500,000 BTU/hr . . . 2,000 to 25,000 CFM each 


ay 


1. Proven, Westinghouse-manu- 
factured,extended surface heating 
coils good for continuous opera- 
tion up to 200 psig. 


2. Die-formed casings with 
rounded corners eliminate acci- 
dents and dirt catching pockets. 
Front and back panels easily re- 
movable. 


3. Multiple louvered outlets for 


HEAVY-DUTY COIL. efficient distribution of heated air. 


Tapered steel fins 
bonded to 1" wrought 
iron pipe—with in- 
ternal steam distrib- 
uting pipe—solder 
dipped for permanent 
bond and corrosion 


resistance. — 


§ .Self-aligning, grease-lubricat- 
ed ball bearings mounted outside 
casing, readily serviceable. 


5. Face and by-pass dampers 
permit continuous air circulation 
to maintain uniform tempera- 
tures. 


NOTE: Louver type mixing box 
accessory permits introduction 
of fresh air for make-up and ven- 
tilation, with or without filters. 





Solve your space heating problems with Westinghouse- 
Sturtevant Industrial Heaters. Eliminate cold, drafty 
conditions caused by excessive cold infiltration through 
leakage or exhaust. 


Two Types With Wide Applications: 


GENERAL PURPOSE HEATER... For manv- 
facturing areas, warehouses, garages, commercial 
buildings —with standard non-ferrous heating coils. 


HEAVY-DUTY HEATER .. . For continuous-duty 
high-pressure systems, or industrial process work 
—with wrought iron heating coils. 


The compact packaged engineering of every Westing- 
house-Sturtevant Industrial Heater provides units for 


WESTINGHOUSE 
AIR HANDLING 


you can Be SURE...1F 17'S 


J-80427 


Westinghouse 
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mounting on floor, walls, or suspended from ceilings. 
In short, they can be placed where they will do the most 
good, and can be relocated to meet any change in plant 
layout. 

Every unit is backed with a Westinghouse exclusive— 

one warranty. Only Westinghouse makes all principal 
components—Fans, Heating Coils, and Motors. You 
can get unit engineering and single equipment respon- 
sibility. 
MORE FACTS? To find out how to solve your par- 
ticular heating problem, call your Westinghouse-Sturte- 
vant Sales Engineer . . . he is the “Man With The Facts” 
on heating, air handling, and electronic air cleaning... 
or fill in coupon below. 


f ? Westinghouse Electric Corp. 
=" Sturtevant Division, Dept. 15B 
f _ Hyde Park, Boston 36, Mass. 


Please send more information on your Industrial Heaters. 








NAME AND TTILE 6 5.0 ccccccecccegecesanvessececesos 


COMPANY 0.65 cidcensed dees dedsdaweesescieqvedvee 





Can you name these states? 


Zn 





ua 
“a 


There are Continental fibre drum 
plants in all of them 


ANSWERS: 1. New York 2. Pennsylvania 3. Ohio 4. Missouri 5. California 


No other company offers you the cross-continent, on-the-spot fibre drum 
service of Continental. With the opening of our giant new plant in 
Pittsburg, California, there are Continental manufacturing facilities within 
easy shipping distance, wherever you do business in the United States. 


This easy availability is only part of the Continental service story. When 
you choose tough, lightweight Leverpak, Stapak, or Fiberpak drums, you 
have your choice of many sizes, 17 colors, any of 14 inks. Made-to-order 
linings are available to give your product extra protection. Continental's 
packaging engineers and research teams stand ready to help you test your 
shipping methods and to help solve your packaging problems. 


For safe shipment of your bulk products, you can’t beat Continental 
fibre drums. For packaging advice, you can’t beat Continental. service. 
Why not call on us soon? 


CONTINENTAL € CAN COMPANY 


FIBRE DRUM DIVISION VAN WERT, OHIO 


NEW YORK + PHILADELPHIA + PITTSBURGH. PA. « TONAWANDA «+ CLEVELAND 
CHICAGO + ATLANTA - ST. LOUIS +» SAN FRANCISCO «+ LOS ANGELES + EAU CLAIRE + PITTSBURG. CALIF. 


354 March 1955—Cuemicat ENGINEERING 





T R * N TW F LD - TRENTWELD stainless steel tubing gives economical, trouble- 


free service over long periods of use. It’s an ideal choice, for ex- 


STAI N LESS TUBING : ample, for applications such as the 60-foot rotary kiln dryer you 


are looking into in the photograph above. .. operating at high 
temperatures and where corrosive conditions are encountered. 


In fact, you just can’t buy better tubing than TRENTWELD 
. H : for any application. That’s because TRENTWELD stainless and 
0 p e ra tl n g | ife saihenat : high-alloy welded tubing is a product of tube mill specialists. Each 
* tube has a uniformly sound weld indistinguishable from the parent 

metal and just as strong and corrosion-resistant. 


gives longer 


FREE —Write for your copy of ° Whether or not your job is as large and complex as a rotary 
the new TRENTWELD price calculator. dryer, you can specify TRENTWELD tubing with confidence. 
Just @ tug at the selector slide gives : And when it comes to tubing sizes and finishes, Trent offers the 
you complete price information P 9 é ya is 

and weight per foot of the tubing widest range in the industry . . . from 44” to 40” O.D. and up. Next 
size and grade you need. Better time you have a job involving tubing, remember—you can make it 


send for your free copy now. z better with TRENTWELD. 


TRENTWELD 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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. Teaching an Old Chemical 


Today, chemical and processing industries are putting CO, 
through its paces .... making it perform in imaginative and 
diverse ways — to the satisfaction of researchers and produc- 
tion men everywhere. Here are some applications in which 
CO, emerges with flying colors. If they suggest related appli- 
cations in your processing methods, then we would be pleased 
to discuss them with you. Our wide experience in applying 
CO, to industrial problems is at your disposal. 





a 


PURECD) Pure Carbonic Company 


Nation-wide “Dry-Ice” Service-Distributing Stations in Principal Cities 
GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, NEW YORK 


PURE CARBONIC COMPANY is a division of AIR REDUCTION COMPANY, INCORPORATED Principal products of other divisions include: AIRCO 
—industrial gases, welding and cutting equipment and acetylenic chemicals OHIO—medical gases and hospital equipment NATIONAL 
CARBIDE — pipeline acetylene and calcium carbide COLTON CHEMICAL COMPANY — polyvinyl acetates, alcohols and other synthetic resins. 


AT THE FRONTIERS OF PROGRESS YOU'LL 
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New Tricks 


CO, as an Inert Gas for 
Pharmaceuticals 

Dyes 

Paint 

Lacquer 

Packaging 

Purging Tanks and Mains 


Inert Pressure Transfer 


only the Gexlle” 





FLOW TUBE 
manufactured by 
FOSTER 
offers you all these 
ADVANTAGES: 


*Gen-til-’ly 
Fumigant Carrier 
ACCURACY — Produces differential from ‘and D/d ratios to provide differentials that can 


points of equal cross-sectional area... fur- 


Capsulating 
2 ; be acturately measured with least head loss. 
Explosives ‘ 
nished with head capacity curves, and guar- 

LOW INSTALLED COST — Average length is 


only 1 times the pipe diameter,and straight 


Powdering 
Flushing Molten Metals 


anteed for exceptional accuracy when used 


with any standard indicating, recording or 
integrating meter. runs entering and following are not required 
unless installed near throttling valves or 


LOW HEAD LOSS — Available in several types regulators. 


CO. as a Refrigerant for 


Write for Bulletin FT-101 or specific recommendations 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE 


Pharmaceuticals 
Dyes 

Paint UNION, N. J. 
Plastics 


Lacquer 








Insecticides 


IF YOUR AUTOMATION 
PROGRAM INCLUDES 
LIQUID MEASURING... 


Resins 

Rubber Trimming 
Vacuum Traps , 

Low Temperature Testing 
Explosives 


Lyophilizing (low temperature drying ) 





CO, as an Active Ingredient for 
Pharmaceuticals 
Tin Plate Testing 


Asbestos Cement Cure 


Chemical processors have learned that the 
Bowser XACTO meters have proved to be the 
answer to product uniformity, increased pro- 
duction and reductions in operating costs. 


Carbonation 
PH Control 
Foam Plastic 
Foam Rubber 


Water Treatment 


XACTO meters are accurate and dependable 

. . will safely handle over 856 different liquids 
in processing, blending, packaging and many 
other batching or blending operations. 


Consult with the Bowser man in your area 
—no obligation, of course! Or write 
TODAY for complete XACTO data. 


Manufacture of Carbonates 


BOWSER, INC. 
1375 Creighton Ave., Ft. Wayne 2, Ind. 





BOMSER 


CITY + LOS ANGELES + NEW YORK + 
SAN FRANCISO * HAMILTON, ONTARIO 


SALES OFFICES—ATLANTA + CHI- 


PITTSBURGH 
S—— 





FIND 
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Bailey Recorder Panel and Con- 
trol Desk for bark burning and 
power boilers at Bowaters South- 
ern Paper Corporation, Calhoun, 
Tennessee. 


ailey at Bowaters 


Bailey Meters and Controls help Bowaters 


Southern Paper Corp. to secure optimum performance 
from Power, Bark Burning, and Recovery Units. 


@ Bowaters have insured a full return from 
their investment in steam generating, bark 
burning, and recovery equipment by the use 
of Bailey Instruments and Automatic Controls. 


This equipment includes Distribution 
Meters, Three-element Feed Water Control, 
Combustion Control, Feed Pump Control, 
Safety Interlocks, Pressure-reducing and 
Desuperheating Controls. It helps operators 
to deliver uninterrupted service with top 
fuel economy and full operating safety. 


When you call Bailey in on your metering 


and control problems you get the following 

advantages: 

¥ Equipment recommendations from a com- 
plete line of well-engineered and carefully 
tested products. 

2. Seasoned engineering experience based on 
thousands of successful installations. 

3. A Bailey District Office or Resident 
Engineer in or close to your industrial 
community. 


Ask the Bailey Engineer in your community 
to arrange a visit to a nearby Bailey [nstalla- 
tion. We’re glad to stand on our record. 4.1264 


BAILEY METER COMPANY 


1054 IVANHOE ROAD 


e CLEVELAND 10, OHIO 
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Quality 


The Sign of 
QUALITY 


MOTOR CONTROL 


Simple design—Quality work- 
manship — Maintenance free 
contacts—Long life. 








COMBINATION STARTERS 


ar “= make Neater and Safer Installations 


Bulletin 712 starters use manual disconnect, either fused or unfused. 
Bulletin 713 starters use instantaneous trip circuit breakers. 





If, in your plant, the Electrical Code requires a 
manual disconnect switch ahead of each mag- 
netic starter... be smart... use Allen-Bradley 
Bulletin 712-713 combination starters. They are 
extra safe, because they cannot be opened 
At unless the disconnect lever is in the OFF posi- 

waters Hasordous Dust tion. They save wiring expense, too, and make 

: a compact, neat installation. 

The above installation of Bulletin 712 com- 
bination starters in NEMA Type 4 waterproof 
enclosures, with watertight START-STOP buttons 
and pilot lights, is in a Peruvian salt refinery. 

Bulletin 713 combination starters could have 
been used with a circuit breaker in place of the 
disconnect switch. The price is somewhat higher. 

Available up to 300 hp, 220 v; 600 hp, 440- 


Motor Control Enclosures for Every | 550 v. Send for Bulletin 712-713. 


* ° : Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 
Application ~Above is shown the many types of en- In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 
closures available for the plain Allen-Bradley starters. Most of these 

types can also be supplied for combination starters. All starters have 

double break, siiver alloy contacts that need no cleaning, filing, or 

dressing . . . a maintenance free feature that is a decided advantage 

for starters with bolted enclosures. 


Hazardous Gos Corrosion-proof Corrosive Hazardous Ges General Purpose 
NEMA 7 NEMA 11 NEMA NEMA 1 











1D MOTOR 


A 

’ 
XS ; he 
> QUALITY <—— 


woegen 
we oa 
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Designed and Constructed by Chemical Construction (Inter-American) Ltd. 


Pure Nickel 
by Chemical- Metallurgical 
Processes 


Production is underway at this new nickel refinery of Sherritt 
Gordon Mines Limited, Fort Saskatchewan, Alberta, Canada. 


This plant combines a process for leaching nickel from Lynn 
Lake concentrates by using ammonia and air, and a process 
for precipitating the pure metal from ammoniacal solutions by 


using hydrogen under pressure. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
525 WEST 43RD STREET, NEW YORK 36, NEW YORK 


‘ 


Cable Address: Chemiconst, New York + Technical Representatives: Cyanamid Products Ltd, London 


South African Cyanamid (Pty) Lid., Johannesburg 





Condenser Tubes 
For Good 
Corrosion 
Resistance 


TO SEA WATER 


Excellent corrosion resistance to corrosive or 
contaminated sea water. 


Resists impingement corrosion at higher 
velocities. 


Unaffected by chlorination sufficient to com- 
bat biofouling. 


Highly resistant to steam and steam con- 
densate. , 


gp ig 4 am ah, y a od a fy Ce eee on 
1O FRESH WATER | 


Excellent corrosive resistance to a wide variety 
of fresh waters. 


Superior resistance to pollution from paper 
mill wastes. 


Gives long life under conditions too severe 
for ordinary condenser tube alloys. 


Write for Bridgeport Con- 
denser and Heat Ex- 
changer Tube Handbook 
—which contains much 
useful information on con- 
denser tubes and corrosion 
problems. 
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To strike a sound balance between first cost of 
condenser tubes, and long-range operating effi- 
ciency and maintenance costs, it’s good economics 
to consider Bridgeport Duronze IV (Arsenical 
Aluminum Bronze). These condenser tubes give 
long service life and reduce shutdown time. 


Bridgeport Duronze IV is just one of the many 
Bridgeport condenser tube alloys made to ASTM 
Standards and to meet every type of operating 
requirement. Bridgeport’s Corrosion Laboratory 
will be glad to work with you in selecting the 
alloy best suited to your own operating conditions. 





For any kind of chemical construction . . . 


you can count on KOPPERS! 


In the chemical industry, only in rare instances 
do the results of research justify the immediate 
construction of a full-scale chemical plant. 
Therefore, Koppers builds development plants 
as well as large chemical plants. 

A case in point is this development plant at 
Kobuta, Pennsylvania — designed and con- 
structed by our engineering staff. Here, experi- 
mental plastics developed by research are 
adapted to commercial use, and are produced in 
semi-commercial quantities for sampling and use 
by customers. This plant is designed in such a 


KOPPERS 


way that it can be expanded as the need arises. 

Our Engineering and Construction Division 
can handle your smallest or largest construction 
jobs. Whether you are interested in producing 
test-tube or tank-car quantities of chemicals, just 
call on Koppers. Your inquiry is invited. 


KOPPERS COMPANY, INC. 


Engineering and Construction Division 


ie 


Sf Chemical Department 
® Pittsburgh 19, Pennsylvania 
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Continuous pH 
M A N control eliminates grab-sampling un- 


certainties. Its unwearying alertness 
provides unvarying aqueous fluid 
processing. 


Beckman auto- 
matic pH control supplies exactly the 
right amount of reagent or process ma- 
terial for optimum results. Resulting 
savings in chemical costs quickly pay 
for the installation. 


Wr x\ 
ata 


oi Skilled tech- 


nologists can devote their time to 
more exacting tasks with Beckman pH 
control on the job. 


Anentire system custom 
built at the Beckman factory...wired, piped and assembled 
ready for simple plug-in installation. Designed for use in 
any pH process application, these dependable systems 
combine in a single package all the components needed 
for single- or multiple-channel pH process monitoring, 
recording and controlling. On-the-spot analysis of your 
requirements as well as installation supervision and 
personnel training. 


For complete information 
write for Data File 54-14 





Becknalip=e 


BECKMAN INSTRUMENTS, INC. 


FULLERTON 1, CALIFORNIA 
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Here’s a better solution to a tough Corrosion Problem 


The corrosion-inviting cracks in the right-hand sec- 
tion of the photomicrograph above end abruptly as 
they near the center of the picture. ..and that quick 
ending may help you find a quick ending to stress 
corrosion cracking problems. 


The picture is Carpenter 7Mo stainless pipe (left) 
welded to a Type 316 fitting. It is still unaffected by 
the stress corrosion cracking that has destroyed the 
usefulness of the fitting.. The pipe outlasted three 
such fittings before the photomicrograph was made. 


The stout resistance of Carpenter 7Mo to stress 
corrosion cracking, even in the presence of chlorides 


Write for your copy of the 
Carpenter 7Mo Technical 
Bulletin containing compre- 
hensive data. 


ac..farpenter IMO stainless tubing & Pipe 


or other caustic and sulphite solutions, is coupled 
with excellent resistance to general corrosion and 
pitting. It has been used as a “‘problem solver”’ in 
food and chemical processing plants, pulp mills, 
petroleum refineries and other places. There may be 
a profitable place for it in your operation. We’ll be 
glad to work with you, aid you in investigation of 
your problems and a possible 7Mo solution. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


ort Osio, 
p © @ 
bos "sy 


. “t, 
2 % 


Stainless Tubing & Pipe 
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EXON: each resin engineered for a specific problem 


EXON 905-915-925 


created specifically for 


rocessabilit 


Temperature-tailored to be excep- 
tionally versatile . . . Exon 905, 915, 
925 are P.V.C. resins created by Firestone 
to solve many production headaches. 


No matter how much operating tem- - 


peratures have previously limited your 
processing facilities, these EXON resins 
can be used individually or easily blended 
so that heat problems never hinder your 
ingenuity or product progress. 

Several unique advantages are pro- 
vided by the Exon 900 series resins. 


¢ Extremely rapid blending—hot or cold. 

¢ Shorter fusing time—for fast, more eco- 
nomical operations. 

¢ Freedom from fisheyes—assuring 
higher quality, greater product uni- 
formity. 

These Exon 900 resins adapt readily to 

your present operating conditions, creat- 

ing new horizons for your equipment. 


For complete information or technical 
service on the ever-growing line of 
EXON resins, call or write: 


FIRESTONE CHEMICAL SALES DIVISION 
FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 28L 


DIVISION OF FIRESTONE TIRE & RUBBER CO. 
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consult 


TRADE MARK REG. U. & PAT. OFF. 


Jes America’s first molder of 


corrosion-resistant plastic equipment 

















bi. ; 


P-G TANKS for metal finishing 
withstand acid attack, are non- 
eonductors of electricity, can take 








hard knocks. 

















P-G FUME DUCT is molded in- 
to complete fume removal sys- 


tems. Duct is easily installed, does 
not require elaborate supports. 





“— ——— 9 rae @ 6108 —__—___ somces @ 6i-8-4 ——- a 


COVER ARRANGEMENT 


HAVEG BUILT THIS P-G COVER FOR AN ACID 
STORAGE TANK. It replaced a wooden one with a 
service life of less than a year. A special corrugated 
reinforcement (see Section A-A) also of P-G, increased 
the cover’s strength, reduced the weight. From design 


| 





to installation, Haveg engineers worked closely with the 
plant engineers, made sure by return inspection that 
true value had been received. In fact, the customer 
recently ordered another P-G cover for an adjacent 
tank in the same service. 








FOR COOLING TOWERS « FUME DUCT « TANKS ¢ COVERS « LININGS « PIPE 


of P-G laminated polyester glass 


Both users and manufacturers of cooling towers, and similar 
structures subject to corrosive liquids and gases, can profit 
by relying on the accumulated engineering skill of the 
Haveg Corporation, which is now making polyester glass 
laminated plastic equipment. 


Polyester glass is lightweight, low-cost, easy to fabricate 
and install. It resists many corrosives. Haveg P-G (poly- 
ester-glass) products are satisfactory for continuous opera- 
tion at temperatures about 200°F., and for intermittent 
service as high as 240°F. 


Molding plastics into corrosion-resistant equipment is not 
a new venture for Haveg. Over twenty years ago Haveg 
introduced a new plastic material . . . Haveg ... made 
from acid-digested asbestos mixed with special Haveg resins. 
Haveg has been made into the biggest molded plastic tanks 
in the world, into a 200’ high fume stack, into acer petro- 
chemical installations. 


ATLANTA, Exchange 3821 . CHICAGO 11, Delaware. 7-6088 
CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 
HOUSTON 4, Jackson 6840 


SEATTLE 7, Hemlock 1351 


DETROIT 39, Kenwood 11785 ° 
LOS ANGELES 14, Mutual 1105 ° 
ST. LOUIS 17, Mission 5-1223 * WESTFIELD, N. J., Westfield 2-7383 
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Like any other construction material, Haveg 41 and 60 
and the new P-G materials sometimes present problems in 
design, manufacture, installation, or economics of selection. 
In the end, the purchaser must rely on the experience and 
reputation of the supplier. So Haveg makes these promises: 


1. Polyester glass will be recommended and supplied only 
after complete testing and full consultation with your plant 
engineers. 


2. Haveg will use its broad experience in fighting cor- 
rosion to tell you if P-G is the best material. A reference 
file of installations plus systematic progress reports where 
available will be a valuable source of information. 


Haveg P-G is new. It promises good dividends in many 
applications. But it calls for close cooperation between 
Haveg and the user. Call the Haveg sales engineer listed. 
Tell us your problem .. . together we will find if Haveg 
P-G fits your needs! 


CORPORATION 
~NEW ARK 2, DELAWARE 


FACTORY: WILMINGTON 8, DEL. + Wilmington 3-8884 


A SUBSIDIARY OF CONTINENTAL-DIAMOND FIBRE CO 
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WAUKESHA 


CORROSION-RESISTANT CASTINGS | 
from Created Metals 


Problem—Do you require quality, corrosion-resistant castings that are a functional 
and sales asset to your products? 

Solution—Consult with Waukesha—specialists in corrosion-resistant castings 

for products in many industries. 

Why Waukesha—Background: You can draw on forty years’ experience in 
producing quality, corrosion-resistant castings; and in “top” engineering guidance 
in casting design. Craftsmanship: Skilled craftsmen have developed techniques 
which guarantee you castings that are uniform, close-grained, free of porosity, 
metallurgically accurate in composition, dimensionally correct... castings requiring 
a minimum of machining. Metallurgical laboratory control of every production 
step assures you of castings precisely to specifications. Created Metals: Waukesha 
is a versatile foundry fully equipped to create the specific corrosion-resistant 

- metals required by your castings. Facilities: Waukesha has the 

facilities to supply you with your production casting requirements. 

Write today for casting quotation from your blueprints or counsel 

on your casting design. Informative literature on request. 


Waukesha Foundry Company, 5501 Lincoln Ave., 
Waukesha, Wis. 


Waukesha is known for outstanding 
craftsmanship in the foundry. 


Waukesha Corrosion-Resistant Casting: nozzle 
box for a General Electric supercharger used in 
Diesel engines. This is typical of Waukesha's 
quality castings for many industries 


LLM MALILESA 
WAUKESHA, WISCONSIN 


WAUKESHA: SPECIALISTS IN CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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MOTHER LIQUOR and naphtha are pumped from separating tank to neutralizer tank by a 1%” 
Worthite pump, one of many at the Bayer Aspirin plant in Trenton, N.J. 


No pumping headaches at Bayer Aspirin 


With millions of aspirin tablets to turn out daily, benzol, and all resultant liquors — without a sign of 
the Trenton, New Jersey, plant of the Bayer Company trouble. 
can’t afford many headaches over pumping. If you’ve got a pumping problem involving corrosive 
As a matter of fact, they don’t have any. For more _fluids, chances are you'll find the answer in a Worthite 
than seven years, their corrosion-resistant Worthite pump. Get all the facts on these rugged units by writing 
pumps have been handling every solution in the for Bulletin W-350-B16 to Worthington Corporation, 
aspirin-making process — acetic anhydride, naphtha, | Centrifugal Pump Division, Harrison, New Jersey. ¢44 


WORTHINGTON 


nN 


Sire —= 
UII. IW 
Type CNG Worthite Chemical Pump « SESC (Standard End Suction Centrifugal) « Type KEB Worthite Propeller Pump 
Sizes % to 6”. Capacities to General Service Pumps CNF, CNE, CNR. Sizes 8 to 24”. Capacities to 
2000 gpm; heads to 200 ft, Capacities to 2600 gpm; heads to 550 ft. 19,500 gpm; heads to 20 ft. 
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Hind the Newest Answer +o 


ORROSION 


se eseccccccccceececcesncceseceseeeeseeessassssessousscssscessesesseeees 


CONTROL. 


in this 20-page REL-F’ 
Dispersions Manual 


Learn how you can get the advan- 
tages of KEL-F fluorocarbon plas- 
tic: corrosion and heat resistance, 
anti-adhesion, abrasive resistance, 


excellent electrical properties, 


moisture resistance U/L a 


dispersion coating, 
for application by 


spraying, dipping 


or spreading 
RY ARERR IT RTE QUOI Cee oR 


® Registered trademark of The M. W. Kellogg Company's fluorocarbon polymers 
Deh Mi Aoi ESR hee eet ee ee Ce ee ee 


1 am interested in Dispersion Coating Applications for: 
(] trailer tanks (] calendering rolls 
(] tankcars ] forming dies 
C] storage tanks C] guide rolls 
THE M. W. KELLOGG COMPANY C] pipe lines [_] mattress molds 
Chemical Manufacturing Division [) pumps ] tire molds 
P. O. Box 469, Jersey City 3, N. J. ] mixers ] ribbon blenders 


alves blend 
Please send me my copy of the new Kellogg Manual, O D : C) neat ert 
“Application Techniques for KEL-F® Fluorocarbon Poly- CL] flowmeters L] hoppers 
mer Dispersions.” [] reactors [-] casting molds 
(] shipping containers (_] coated glass tape 
(_] waste neutralizers (_] miniaturized stators 
Title (] agitators (] distribution transformers 
Company C] miniaturized relays 


Name 














Address Other applications (please list). == = = 
City State 








CHEMICAL ENGINEERING—March 1955 369 





HOW TO BUY RUBBER LININGS 


FOR BONDED 
PROTECTION OF 
EQUIPMENT 
AND PROCESSES 


Look for rubber linings that pro- 
vide maximum resistance to acids, 
alkalis and temperature ...a 
bond of rubber to metal that is 
permanent and inseparable, to 
guard against equipment corro- 
sion and process contamination 
.. . and a company with a long 
established reputation, with up- 
to-date facilities to handle any 
problem you may have. Your 
investment in processing tank 
linings warrants long-lasting, de- 
pendable protection against inor- 
ganic acids and their salts. Your 
best assurance of longer tank life 
is to insist on thick, non-porous 
layers of rubber, rather than 
merely a film or coating. Tank 
linings should also be compounded 
to stand up under severe tempera- 
ture extremes and present a re- 
silient, non-breakable surface at 
all times under ordinary condi- 
tions of use. Look for the company 
that demonstrates a superior bond 
of rubber-to-metal. If it’s so good 
it can’t be separated without 


breaking, you can be sure the ~ 


protection of your equipment and 
solution is permanent. 


Specify by name the rubber tank 
linings specially developed to give 
you these advantages . . . specify 
Manhattan Rubber Linings. 


MANHATTAN RUBBER LININGS 


R/M engineers have developed a 
method of bonding rubber to 
metal so securely that tests prove 
it can’t be pulled off. Manhattan 
Rubber Linings expand and 
contract with the metal under 
temperature changes without 
hardening or cracking. The linings 
provide permanent protection 
against corrosion and contamina- 
tion because they are made of 
thick, calendered sheets of natural 
or synthetic rubber. The resist- 


ance of Manhattan Rubber Lining 
to most acids, caustics and alkalis 
is practically permanent. In addi- 
tion, every Manhattan Lined 
Tank is tested to 15,000 volts to 
detect any possible imperfections 
... to make certain your tank 
lining offers sure, bonded protec- 
tion for your chemical processes 
and equipment. Let an R/M 
rubber lining engineer show you 
why Manhattan Rubber Linings - 
last so much longer. 


RM-S21 


RUBBER LINING PLANTS AT PASSAIC, N. J., NORTH CHARLESTON, S. C. 


MANHATTAN 


RUBBER 


DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, 


NEW JERSEY 


INC. 
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COOPER ALLOY * 
exe) 2-10) -F Gael 


BRIEFS 


@ Edited by GEORGE BLACK 


IT COULDN'T BE CAST... BUT IT WAS 


You’ll be hearing a lot of talk about 
the jet engine support which foundries 
had tried to cast in green sand, dry 
sand, core mold and lost wax. They 
said it couldn’t be cast . . . but they 
didn’t count on that Cooper ALLOY 
advanced know-how which has made 
the difference in so many cases. It’s 
now a regular production item in our 
Foundry Products Division . . . in 
spite of the fact that each piece is 
custom cast. Shell molding plus ex- 
perience and the will to tackle the 
tough ones, did the trick. If you 
haven’t reserved your set of Advanced 
Know-How case histories which are 
soon to be published—there’s still 
time. A note on your company letter- 
head is all you need. 


<4 


VALVES IN PAPER AND PULP 


Chief Engineer of Cooper Alloy’s 
Valve and Fitting Division, Perc 
Shaffer, recently delivered one of the 
most comprehensive lectures on the 
subject of stainless steél valves in the 
pulp and paper industry. It was printed 
in toto in the Pulp and Paper Maga- 
zine of Canada, and is now available 
in reprint form from our technical 


librarian. 3 


VANTON PUMP MOVES 


Vanton Pump & Equipment Corp. has 
announced the removal of its execu- 
tive and sales offices from the Empire 
State Building in New York to the 
plant location at Sweetland Avenue, 
Hillside, N.J. The move is the result of 
increased design and production ac- 
tivity which demands closer liason 
between operating and management 
levels. We anticipate faster action on 
design changes to increase the versa- 
tility and usefulness of this unique 
pump without a stuffing box. The first 
such change, involving the shift of 
bearings to the exterior of the housing, 
has just been completed. Details on 
request! 


COOPER ALLOY 


CORPORATION + HILLSIDE, N.J. 
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CLARO) aT ice: 
EASY CLOSING 
with large handwheel . 


Only 
Cooper Alloy 
stainless steel valves 


have 
all these features! 


1. 
2. 


Large handwheel 


Extra heavy seats 
stems, discs 
100% x-ray of 
vital cast com- 
ponents 


. Centerless 


ground stem 


. Ball and socket 


rotating type 
discs 


. Extra deep stuff- 


ing box 


. Two-piece gland 


construction 


. Swinging eye-— 


bolts 


. Bowed yoke con- 


struction 


. Yoke cap de- 


signed for quick 
replacement 








tainless steel valves are precision instru- 
ments. When properly manufactured and cared for, 
they should open easily as well as provide tight 
closure. The Cooper Alloy line is designed with an 
oversized hand wheel to permit fatigue-free hand 
operation and to make unnecessary the use of 
wrenches, bars or other “‘persuaders’’ which may do 
serious damage to the disc and seat and multiply the 


possibility of galling. 


Haw Calalog f A note on your company 


letterhead will reserve your new 1955 Cooper Alloy 


valve and fitting catalog. 


COOPER ALLOY 


CORPORATION - 


HILLSIDE, NJ. 
Valve & Fitting Division 
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ee 


rude Sulphur 


for Industrial Use 


from 
the 


properties 
f 


Texas Gulf Sulphur Co. 


75 East 45th Street *« New York 17, N. Y. 


e NEWGULF, TEXAS 

e MOSS BLUFF, TEXAS 

e SPINDLETOP, TEXAS 

e WORLAND, WYOMING 


Producing Units 
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IF YOUR MATERIAL COOLING PROBLEM IS 


a ‘hot one to handle 


LET TRAYLOR’S EXPERIENCE PROVIDE THE ANSWER 


PRIMARY 
Controlled cooling of hot materials with Traylor Rotary Coolers CYRATORN CORE? 
has enabled many processors to greatly increase production 
efficiency and quality. Pas 
Every Traylor Cooler is “Traylor-Made” for its job only COOLERS. SLAKERS 
after careful study by Traylor engineers of the process involved. 
With over half a century of experience to provide the right SECONDARY 
answer, Traylor is well qualified to handle your “hottest” Oe eee 
cooling problems. 
Traylor builds several types of Rotary Coolers to meet 
practically all cooling requirements. Why not get in touch 
with us today. Let us show you why there is no substitute 
for a “Traylor-Made” Cooler. aay Coeeanatean 


GRINDING MILLS 


APRON AND 
GRIZZLEY FEEDERS 


TRAYLOR ENGINEERING & MFG. CO. 
721 Mill St., Allentown, Pa. SEND FOR BULLETINS 
Canadian Mirs.: Canadian Vickers, Lid., Montreal, P. 0. - just mention the Traylor 


leads to greater profits Equipment that interests you. 


SH LES OF FR TCES . NEW YORK : CHICAGO . SAN FRANCISCO 
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CROUSE-HINDS Type EPC 


MOTOR STARTER and CIRCUIT BREAKER 


Laalosion Pro, CONDULETS 


are compact / 


Little space required for a big installation 


Crouse-Hinds exclusive vertical cylindrical design conserves horizontal space that 
is always at a premium, speeds up installing and wiring, and saves money on the 
construction of steel mounting racks. 


Explosion-proof, dust-tight, and weather-resistant (raintight). 


Light-weight cast aluminum — for easy installation and maintenance. No lifting equipment 
required. Saves time and money. 

Flame-tight threaded joints throughout — the type of construction that was pioneered by 
Crouse-Hinds. Covers are taper-threaded with seven threads for extra safety. Operating shafts 
and bushings are thread-in-thread construction. 

Seven conduit entrances — give you the choice of either vertical or horizontal “through feed”, 
“U” at either top or bottom, “T”, or “L” at either side or back. Saves money by simplifying 
installation. Large central body — for easy wiring. 


Built-in push button stations and built-in selector switch are available. 


= 
Versatile. Wide selection of well known controls. Starter sizes 0 to 5. Circuit breakers 
50 to 600-Amp. frame sizes. 


The Crouse-Hinds Type EPC advantages all add up to lower installed cost and lower mainte- 


, *CONDULETS 
f Nationwide are made only by 


Distribution CROUSE-HINDS COMPANY CROUSE: “MINDS 


i Through Electrical Syracuse 1, N.Y. 
Distributors ~ 
rmingham — Boston — - pages ineinnat) — Cleveland — Dali: Denver — Det: Houston — Indianapolis — Kansas City 
Rs  e Memphis es — New Orleans se  rasieasipnoe —t Pittsburgh — “Portland. Ore ane Felactoon — Seattle — os Louis — St Paul — Tulsa 
Washington RESIDENT REPRESENTA’ Baltimore — Charlotte — C>attanooge — Corpus Chris — Reading. Pa — Richmand Va — 
"(Ceowne Hinds Company of Canada (td. Toronto. Ont 


. # 
CONDULETS-: TRAFFIC SIGNALS : AIRPORT LIGHTING - FLOODLIGHTS 
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look what’s happening to Culpepper 


Robert E. Lee Culpepper, that is. And no finer 
black-eyed-pea-lover ever crossed the Mason-Dixon 
Line to work in a New Jersey chemical plant. He’s 
a comer, this boy! 


“Found the pace a mite fast at first up here in 
Yankeeland,” writes Bob. “But you fellows on 
CHEMICAL ENGINEERING really brought me up-to- 
date fast with the Annual Inventory Issue. Got a 
raise and promotion since last October, next week 
I’m getting my own office — my super treats me 
like I just married the boss’ daughter”. 


Yessuh! Young Robert is really tearing up the 
pea patch — taking over that plant like Grant took 
Richmo.... Oops! Well, anyway, he’s doing fine 


and, we understand, right in line for a Production 
Manager’s job coming up this Fall. 


Yup! North, East, South, West! They’re writing 
us about this Inventory Issue from all over the 
busy Chemical Process Industries map. Maybe 
this practical, all-in-one-spot reference has already 
paid off for you. Or maybe you haven’t gotten 
round to using it yet. If not, why not dust it off for 
a second look? You won’t find a more comprehen- 
sive and usable fact-file anywhere — or a more 
realistic help to you on the job. 


Sure, there’s another one coming up in October, 
but let’s get some mileage out of this one right 
now. After all, look what it’s doing for Culpepper ! 


ANNUAL INVENTORY ISSUE 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N.Y. 
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Gelton because . «. There’s no guesswork when a 


silver-brazed joint is made with a Walseal fitting. Sil-Fos 
alloy, which appears as a fillet at the face of a Walseal 
joint, comes from rings which have been factory-in- 
serted in the end connections of Walseal fittings. The 
bright silver alloy fillet that you can see assures full 
penetration of alloy for a permanently leakproof joint. 


Cutaway view of a Walseal Tee showing: 


i i ; ifvi factory-inserted ring of silver brazing alloy; 
Walseal is a registered trade mark identifying bronze ies ol cheer Giaalin ley Gtk mobaun 


valves and fittings manufactured by the Walworth Com- : int; eutaw 
pany. Walseal products have factory-inserted rings of po ora: cape dhe Aor om aati thet 
silver brazing alloy in threadless ports. Walseal joints silver brazing alloy has flowed in both direc- 
can be made only with Walseal valves and fittings. tions from the factory-inserted ring. 
If you’re piping water, oil, steam, air, oxygen, nitro- 
gen, helium or other industrial gases or refrigerants 
through brass, copper, or copper-nickel pipe, you’ll want Make it “a one-piece pipeline” with WALSEAL 
to investigate Walseal — available in complete lines of 
bronze valves and fittings in four distinct pressure 
ranges — from 0 to 5000 psi. working pressure*. Your 
copy of Circular 115 will be sent on request... see * TH 
your near-by Walworth Distributor today, or write to: 
Walworth Company, General Offices, 60 East 42nd : 
Street, New York 17, N. Y. 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 


oe ceaaiiionsn ote, me S50. 60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD sae 
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How to Measure Vacuum 
from 1000 to .0001 mm. Hg. 


with One Trouble -free Gauge... Quickly... Easily... Accurately 


PRAT ROM *yacuun & eat 


mouse oF ” 
sare gunna oe 


aa 


The AC-operated Model 517, newest of the Alphatron® Vacuum Gauges, 


with 6 ranges covering pressures from 1000 to .0001 mm. Hg. Price: $425. 


Foor a combination of instantaneous response, 
high continuing accuracy, long trouble-free life and 
simple operation, the family of Alphatron® Vacuum 
Gauges has never been equalled. These gauges are 
also finding increasing use as efficient, low cost 
leak detectors. 

Now the Model 517 Alphatron Vacuum Gauge 
provides accurate measurement over the widest 
range of any AC-operated vacuum gauge. It has 


SALES OFFICES 


Boston, Chicago, Cleveland, 
Los Angeles, New York, yay RR E Ss oe O 
Palo Alto, Philadelphia; 
in Canada: Toronto, Arnprior EQUIPMENT 


CORPORATION 
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a linear response with unusually high stability, and 
provides a connection for a recorder or controller. 


Also just out—the AC-operated Model 515 Alpha- 
tron Vacuum Gauge has a single logarithmic scale 
covering the range 10 to .001 mm. Hg. Price: $225. 


Send for Data Sheets on these new Alphatron 
Vacuum Gauges and on our complete line of vac- 
uum gauges and accessories. 


NARESCO EQUIPMENT CORPORATION 


Equipment Sales Subsidiary of National Research Corporation 
53 Charlemont St., Newton Highlands 61, Mass. 


Please send me Data Sheets as follows: L] Model 517 Alphatron®Vacuum Gouge 
DD Model 515 Alphatron® Vacuum Gauge [J All other NRC Vacuum Gauges 


Name 





Cc y 





Address 

















so U.S. Permobond'protective linings were installed on the spot 


| requiring protection against corrosive attack can be 
lined with Permobond linings—right in your own plant. The above 
storage tanks in a chemical plant, for example, were too big to be 
shipped. So United States Rubber Company’s Permobond Lining 
was installed and vulcanized right at the job site—insuring complete 
protection against the corrosive chemicals stored in the tanks. 

This is one more example of the versatility and adaptability of the 
Permobond process. You can also have it installed as original equip- 
ment on anything that contains or conveys corrosive materials and 
chemicals — piping, tanks, valves. And where special conditions 
occur, a wide range of synthetic Permobond 
lining stocks is available. Write to the ad- 


dress below. 





“U. S.” Research perfects it. 
“U. S.” Production builds it. 
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U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties * Plastic Pipe and Fittings * Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastie Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


These hundreds of electrolytic mercury 
cells producing caustic soda and chlorine 
are lined with specially compounded 
Permobond hard rubber lining. 
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TURBINES FOR 


\I6) HIGH-SPEED COMPRESSORS | 





: | OIL DAM IN UPPER BEARING HALF, located at pencil point, restricts oil flow 
ee around shaft, building up a pressure pad as shown at left. As turbine gains speed, 

s sees oe e . -- -_-—--—sil pressure increases and forces shaft down into ample surfaces of lower bearing 

; oe BEARING LINER ee liner, above right, assuring stability at high speed. 


ae sauce x lS oat 


Large pressure-pad bearings add years 


of life to G-E high-speed turbines 


To provide longer, more reliable service, all G-E high-speed 
turbines incorporate large pressure-pad bearings. The gen- 
erous surfaces of the bearings assure low unit loading for 
ample lubrication and minimum wear during start-up. 


As turbine speed increases, the viscous pump action of 
the shaft carries oil into the cavity, building up a pressure 
pad. This forces the shaft down into the lower bearing half, 
thus minimizing the possibility of vibration, with its detri- 
mental effect on bearing and packing life. 





This is only one of many design features that make a 

G-E high-speed turbine your most reliable drive for compres- 

sors and blowers. For more information contact your nearest 

G-E Apparatus Sales Office. General Electric Company, 

‘ Schenectady 5, N. Y. In Canada, contact Canadian General 

TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE Electric Company, Limited, Toronto. 241-1 


Progress /s Our Most /mportant Product 


GENERAL @@) ELECTRIC 


COWLES ond d 


THE YORK ADVERTISEMENT 
SILICATES FOR COMPOUNDING praphacs~ Sette 5 
is the first appearance in this 
magazine of a new informa- 
tion series on York Refrig- 
eration Equipment and its 
uses. 





DRYMET* FOR USE IN 
anhydrous—the most highly concen- COMPOUNDING 
trated form of sodium metasilicate. Fleer Cleaners 
Economical, contains no water of Laundry Products 


crystallization. Metal Ch 


DRYORTH?®_— anhydrous—powerful, Dairy Cleaners 

speedy, heavy-duty sodium orthosilicate— Dishwashing Compounds 
an economical constituent of high pH General Purpose Cleaners 
cleaning compounds. Soap Build 


CRYSTAMET®*— pentahydrate —for Paint Cleaners 
compounding when lower concentration Paper de-inking Compounds 
of finished product is desired. Can be used Household Cleaners 

on medium pH jobs. 


CUT OUT AND SAVE THIS 
ADVERTISEMENT and the 
others that follow. The full 
series will appear over a 
period of many months and 
will give you a comprehen- 
sive picture of York equip- 
ment as it is used in your 
industry. 

SEND FOR FREE FILE FOLDER 
in which to keep this series 
—and ask for copies of fu- 
ture advertisements. 





Cowles detergent silicates are uniform in WRITE TODAY for our 
composition and particle size—dust free DRYMET File Folder 
—readily soluble—compatible with other Ra on Fa 

alkalies, soaps, phosphates, synthetic de- doa. end 

tergents and other chemicals. formulations. 





COWLES CHEMICAL COMPANY | NEW 


7016 Euclid Avenue eveland 3, Ohio 








SERIES! 


AND DO AS SO MANY OTHERS 
HAVE DONE—the easiest, 
most expert way to solve 


WE LIKE PLA VING P 0s T OFFICE ! | your refrigeration problems 


is to call your York District 


Don’t blame us for grinning at those tired mailmen. We're happy | Office (listed in the classified 
cause you’re flooding us with correspondence on CE’s first Annual | phone book in principal cit- 
Inventory Issue. ies) or write to York Corpo- 
| 


The editors have been snowed under with comments, compli- ration, York, Pennsylvania. 
ments, criticisms .. . Reader Service requests will hit 60,000 before 
the next issue’s out ... and thanks to you, we’re getting plenty of 
new ideas for the 1955 edition. 


Keep ’em coming ... but hurry! Publishing date’s October. . . 
and we want all the help we can get to make this year’s Inventory 
Issue better’n ever. 


ANNUAL the quality, nome 


INVENTORY im hekugenation 


ISSUE >» dd, 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N.Y. 
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| NEW facts for your files on York Turbo Compressors for 


Chemical Plants 
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At Wyandotte Chemicals’ South Plant in 
Wyandotte, Michigan (shown under con- 
struction), York Refrigeration Equipment 
boosts liquid chlorine output from a few 
thousand pounds per hour (under a high- 
pressure liquefying process) to 23,500 pounds 
per hour by a low-pressure, low-temperature 
(—90° F. to —100° F.) chlorine-condensing 
process. A 1200-hp, 4-stage York Turbo 
Compressor plus a York Rotary Booster 
Compressor form the refrigeration source for 
this operation. 


MORE LOW-TEMPERATURE PROCESSES TO- 
pDAY—and whether you need dependable, 
constant-capacity refrigeration on a 24- 
hour, seven-day-week basis, or have an 
application where refrigeration loads will 
fluctuate, York Turbo Compressors will 
do the job. 
LOW-TEMPERATURE PROCESSES HAVE 
TRENDED LOWER—and York Turbo Com- 
ressors provide efficient operation in 
ow-temperature processes down to 
—125° F. (using ‘‘Freon-12’’). 
FLOOR SPACE AT A PREMIUM—and a single 
York Turbo Compressor may fill all your 
refrigeration needs. York makes Turbo 
Compressors (in single- and multiple- 
stage models) up to 3000 tons capacity 
with Freon refrigerants. (Models also 
available for ammonia and hydrocarbon 


Some Helpful Hints 


1. To block radiant heat from motors near hot 
equipment, circle the motor with a fine-mesh 
screen similar to that in the masks worn by steel- 
workers near hot operations. Leave the ends open 
to keep normal circulation. 

2. A quick, easy way to seal small leaks in vacuum 
or low-pressure systems is to melt a piece of 
polyethylene tubing around the leak. This forms a 


CUT GUT BND FILA 
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refrigeration duty and for general gas 
compression service. ) 


CHOOSE YOUR POWER SUPPLY — York Turbo 
Compressors may be driven by A.c. or 
p.c. electric motors, either constant or 
variable speed, steam turbines or internal 
combustion engines. You choose the power 
supply that is most economical for you. 


EXTREME FLEXIBILITY—even where con- 
stant-speed drive is used, York Turbo 
Compressors, with their exclusive Pre- 
Rotation Vanes, permit efficient operation 
over wide ranges of capacity, using either 
automatic or manual control. 


ENGINEERING ASSISTANCE —York’s vast 
experience in the centrifugal compression 
field is part of a complete York service 
available to your design engineer. 


for Chemical Men 


corrosion-resistant seal which can easily be re- 
moved by burning or cutting. 


3. To increase the life of wooden pallets, bands of 
steel should be stapled under tension around the 
pallet. The bands should circle the pallet and go 
under the runners. This will prevent distortion and 
splitting of the pallet and keep the nails anchored. 


ANI 


REPRINT 


SEE. OTHER. SID 


E 
C 





YORK TURBO COMPRESSORS FOR CHEMICAL PLANTS (cont.) 


YORK TURBO COMPRESSORS 


, 
t 

















STEAM TURBINE DRIVE 


MOTOR DRIVE 


York Freon Turbo Com poner Systems are particularly adapted to high-capacity refrigeration 
loads. Their inherent ability to handle large gas volumes permits maximum capacity per unit of 
floor area, while their vibration-free design permits installation in any convenient location—even 
on upper floors. These characteristics insure a highly compact and economical installation. 


DIMENSIONS 
(Depending on model chosen) 
ve Pug “a” 
14’6” to 20’9” 9’9” to 15'10” 
14’6” to 16’0” 9’9” to 15'10” 





“H”’ 
6’8” to 12’8” 
6’8” to 12’8” 


Type 
Motor Drive 
Steam Turbine Drive 

















NOTE: Dimension “‘L” will vary with type and size of motor and gear, or with type of 
oe All dimensions are based on 2- and 4-pass shells. Purge device adds 21” to overall 
““W”’ dimension. 


PRINCIPAL (AND EXCLUSIVE) FEATURES 


IMPELLER. Blades, hub and cover discs PRE-ROTATION VANES for maximum ¢ca- 


are made entirely of stainless steel— 
impeller blades successfully resist ero- 
sion . . . the entire wheel resists corrosion 
—assuring perfect wheel balance during 
service life. Blades are end milled to 
form integral rivets, eliminating heads 
and resulting in unobstructed gas flow 
and noise abatement. 


SIMPLIFIED REFRIGERANT SHAFT SEAL 
prevents gas leakage. Sealing is accom- 
plished by two stationary carbon rings 
kept always in contact with the shaft 
seal ring. Seal surfaces are accurately 
finished and sealed with oil from the 
compressor lubricating system. 


YORK 


pacity reduction. Capacity control is ac- 
complished by changing direction of the 
rotation of suction gas entering the first 
stage wheel, thereby changing the char- 
acteristics of the wheel. Each change 
produces the same results as a separate 
machine of smaller size. 


THRUST ABSORBING BALANCE DISC CUTS 
FRICTION LOSSES. Unbalanced shaft 
thrust caused by unequal gas pressure 
on opposite faces of each wheel equal- 
ized by balance disc. Need for a heavy 
duty thrust’ bearing with attendant 
higher friction losses eliminated. 


York Corporation, York, Pa. 


CORPORATION 


the — a name tn refrigeration 


HEADQUARTERS F MECHANICAL COOLING SINCE 18835 
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FULL UNRESTRICTED FLOW EFFORTLESS MOVEMENT 
GREATER LOAD CARRYING CAPACITY * ‘‘O”’ RING SEALED 
CONTAMINATION FREE OPERATION * PERFECT ALIGNMENT 


No. 30X4 No. 30FX4 


The wide range of sizes and styles of OPW BALL 
BEARING SWING JOINTS offers many and varied 
applications for safely handling liquids of diversi- 
alte mabioel tin molma-telllle-toMit-luilo\-laelitla-+MmelileMazela dale, 
pressures. 

Millions of gallons of all types of liquids are moved 
daily in flow lines where perfectly sealed, rotating 
OPW Swing Joints provide an almost limitless range 
of flexible operations. 


No. 30X5 No. 30FX5 


Join other users of OPW Swing Joints. You can also 
realize economies in your liquid products handling. 


| al te Ot t- Velo mm ant - | 


provides engineering data, sizes, 
No. 50FX5 styles, recommendations 
T and prices. 














2735 COLERAIN AVE., CINCINNATI 25, OHIO 
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Bethlehem Forged Pressure Vessels 


Custom-built with every specification met in full 


To say the least, building a forged 
vessel is a touchy job, one that requires 
the combined skills of engineer, steel- 
maker, pressman, heat-treater, and ma- 
chinist. At Bethlehem these skills have 
been available for many years, and to- 
day finds them at their highest peak. 
Our shops are geared to produce forged 
seamless steel vessels of practically 
every size and type. 

Illustrated here is a high-pressure 
separator and oil filter assembly. De- 
signed for working pressures of 6000 


380 


psi, it was tested at 9000 psi. The com- 
ponents weigh about 38 tons. In size, 
the job is typical of many we do. Yet 
it is common to see much larger ves- 
sels—real giants—being processed in 
our shops, and of course there are often 
some that are relatively small. 

You will find us a thoroughly reliable 


source of autoclaves, filters, reactors, 
converters, separators, high-pressure ac- 
cumulators, and any other kinds of 
vessels that your program may require. 
When planning such vessels, you are 
invited to use the full services of our 
engineers, who will gladly co-operate 
in every way possible. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHE 
STEEL 
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PUMP 


Liquids + Gases « Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 


ey & 4 & = 


REFERENCE 
MANUAL 


@ to help you 
improve a 
spraying 
operation 
Wavelike 


& Motion of 
@ to help you 
lower a 

Steel Fingers spraying cost 
Forces Material 
Through Tubing 
The most complete industrial spray nozzle 
catalog ever produced. Gives you reference 
data on thousands of standard and special 
spray nozzles for every type of spraying. 


WRITE FOR your free copy of Catalog No. 24 


SPRAYING SYSTEMS CO. 
3275 Randolph St. Bellwood, Illinois 


Prices range from 


depending on size of pump and 
accessory equipment required. 


.. $55 to 
$500 


Write for Catalog 


SIGMAMOTOR Inc. 


17 NORTH MAIN ST.. MIDDLEPORT, N Y 








W 





RE TO BUY 


Featuring additional Equipment Materials, Supplies and Service for the Process Industries 

















TANKOMETER | 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 








INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON, N. J. 














Make it a HABIT... 
to check this page 
—EACH ISSUE 


This WHERE TO BUY Section 
supplements other advertising in 
this issue with these additional 
announcements of products and 
services essential to efficient and 
economical operation in the 
process industries. 

















CORROSION 
CONTROL 
SERVICES .. 


You'll Find Metalweld Services A 
Sound Investment, Not An Expense! 


1. SYNTHETIC RESIN COATINGS — 
Application of Vinyl, Epon, Baked 
Phenolic, Neoprene, Thiokol Coatings 
in the MW Plant and in the field. 

. RUBBER LININGS — Rubber and 
Koroseal Sheet Linings applied to 
tanks, pipe, process equipment, etc. 
METALLIZING — Sprayed Zinc and 
Aluminum for Corrosion Protection. 
Metal Spraying to build up parts, 
rolls, shafts, journals, etc. 

4. MW PLASTICOTE LINING — 
Applied to hot water tank interiors 
—eliminates rust— passes inspection. 

5. SURFACE CLEANING — Sand and 
Steel Grit Blasting in the large MW 
blastrooms or in the field. 

CONSULT BEFORE YOU SPECIFY 

Send Us Facts or Ask for Literature! 


PROTECTIVE COATINGS DIVISION 


My METALWELD, 


INC. 


Scotts Lane & Cresson Ave. 
Phila. 29, Pa- Victor 8-1810 
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CONSTRUCTION 


CHEMSTEEL company. inc 


501 Chemsteel Bidg., Walnut St., Pittsburgh 32, Pa 


Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring. 


424442422 SBSEEETEES EE SE 
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PROFESSIONAL SERVICES 








R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 
New Products and Processes 


New Product Development 
Deri & eit Operation of Complete Plants 
Analysis — Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
270 Park Ave. EL 5-1430 New York 17, N. Y. 


CHAS. T. MAIN, INC. 


Engineers 








W. L. BADGER 


309 South State Street Ann Arbor, Mich. 
CONSULTING CHEMICAL ENGINEER 


Evaporation, crystallization, and Heat Transfer; 
Complete plants for salt and ceustic soda; Complete 
Dowtherm installations. 


C. L. MANTELL 


Consulting Chemical Engineer 
Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 





SEARCHLIGHT 
SECTION 


(CLASSIFIED ADVERTISING) 


(Continued on opposite page) 





























BROWN, BLAUVELT & LEONARD 
Chemical & Industrial Engineers 


“Dependable Engineering For Profitable 
Operations’’ 


470 Fourth Avenue 
New York 16, N. Y. 
MU. 6-4712 





METCALF & EDDY 
Engineers 
Industriel Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 


Laboratory 


Statler Bidg. Boston 16 








CARL DEMRICK 


Technical Translations 


Send for Circular 


53 So. Broadway Yonkers, N. ¥. 





JAMES P. O’DONNELL 
Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 


New York, N. Y. Beaumont, Texas 








HALE AND KULLGREN, INC. 


Specialiste in Process and Plants for Rubber 
end Plastics 
includ! : os, Surveys 
u : > H 
Inctalintion Gaatiawtieae 


613 EB. Tallmadge Ave. Akron 10,0hio 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations—Reports—Design—Supervision 


Augusta, Ga. Atlanta, Ga. Anniston, Ala. 








JOHN J. HARTE CO. 


Engineers @ Comstructors 
Chemical ¢ Process ¢ Industrial 
wore? = Wists sale fae 
284 Techwood Dr., Atlanta, Ga. 
New York « Washington « Foreign 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 


DESIGN 
s—Equipment—Complete plants 
PRODUCTION 
Su sion—Trouble shooting 
provements—By-product recovery 


P.O. Box 8637 Washington 11,D.C. JUniper 8-9148 








KOHN & PECHENICK 


oO . Ch inal Bact 





Plants — Process — Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 
262 Huron St. Brooklyn 22, N. Y. 


SANDERSON & PORTER 
Engineers and Constructors 
Reports and Surveys 


New York, New York 








KNOWLES ASSOCIATES 
Chem ical—M etallurgical—Mechanical 
Engineers 
Consultation — Design 
Heary Chemicals — Ore Dressing 


19 Rector Street New York 6, New York 
Bowling Green 9-3456 


J. E. SIRRINE COMPANY 


Engineers 
Plant Design & Surveys covering Chemicals, Elec- 
trochemical and Metallurgical ; Trade 
Waste = al; Water Supply & Treatment; 


Greenville - - - - - - - South Carolina 


REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 380 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 








POSITIONS VACANT 
(Additional Position Vacant Ads on 
pages 383 & 384) 





WANTED: GRADUATE Engineers, preferably 

chemical for both headquarters consulting 
and field sales work. For sales, should have 
3 or more years successful record. For consult- 
ing, young men preferred so that our business 
can be taught to them and they can move up 
in subsequent years. Write P-5460, Chemical 
Engineering. 


LEADING FIRM with definite expansion pro- 
gram has a key position open for young man 
with knowledge of fertilizer industry. It offers 
splendid opportunity for future advancement. 
Prefer college degree in soils or agronomy, some 
knowledge of market research. Ability to work 
with industry leaders and college research men, 
coordinate and present information to top man- 
agement. P-5264, Chemical Engineering. 


INSTRUMENT SALES Engineers—large indus- 

trial instrument manufacturer has openings 
for sales engineers in New York, Philadelphia, 
and the Midwest. Engineering graduates be- 
tween 25 and 30 years of age preferred. Men 
with knowledge of industrial instruments and 
process control will receive special considera- 
tion. Immediate openings. Fine opportunities 
with fast growing instrument manufacturer. 
P-5242, Chemical Engineering. 


FILTRATION ENGINEER—We have very at- 
tractive position for man experienced in sale 
of pressure filtration equipment. Prefer man 
with experience in both plate and frame filtra- 
tion. Salary open. The Eimco Corporation, 
3140 Fayette Avenue, Birmingham, Alabama. 














(Continued on opposite page) 





CHEMICAL ENGINEER TRAINEES 


Nationally known manufacturer of com- 


Engineering graduates 
for its expansion program. Must be willing 
to relocate. One to two years training pro- 

am leads to project engineering or pro- 
uction supe ry positions. Progressive 
salary increases. Mail replies to the Per- 
sonnel Department, 


THE LIQUID CARBONIC 
CORPORATION 
3100 South Kedzie Avenue 
Chicago 23, litinois 











THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical « Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 
Plants - DESIGN - EQUIPMENT 
Economie - SURVEYS - Technical 

Process PMENT - Product 
Registered Professional Engineer 
1411 Walnut St. Philadelphia 2, Pa. 








R. B. MACMULLIN 
ASSOCIATES 


Chemical and Electrochemical Plants 
Complete Process and Project Engineering 
Guidance Economic Surveys 


610 Hancock Bldg. Niagara Falls, N. Y. 











THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 








EXCLUSIVE TERRITORIES 
AVAILABLE 


For firms or individuals to sell and service 
leading manufacturers complete line of 
Corrosion Proof Materials 
and Construction 
On Commission Basis, Locations Avail- 
able: Alabama, Carolinas, Georgia, Ken- 
tucky, Minnesota, Misssouri, Virginia, 

Washington State. 
RW-4227, Chemical Engineering 
520 N. Michigan Ave. Chicago 11, Ill. 
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cassitico SEARCHLIGHT SECTION wovertsinc 
EMPLOYMENT «+. BUSINESS OPPORTUNITIES EQUIPMENT—-USED or RESALE 


UNDISPLAYED RATE: INFORMATION DISPLAYED RATE: 
$1.50 a line, minimum 3 fines. BOX NUMBERS count as one line additional The advertising rate is $14.75 per inch for all 
To figure advance payment count 5 average in undisplayed ads. advertising appearing on other than a con- 


words as a line. i 

DISCOUNT of 10% if full payment is made A 
POSITION WANTED undisplayed advertising in advance for four consecutive insertions of  ("u“t Basis ronan sos pan 
rate is one-half of above rate, payable in ad- undisplayed ads (not including proposals). N ADVERTISING | is measured % 


vance. EQUIPMENT WANTED or FOR SALE ADVER- vertically on one column, 3 columns—30 inches 
PROPOSALS, $1.50 a line an insertion. TISEMENTS acceptable only in Displayed Style. —to a page. Cc. E. 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W 42nd St., N. Y. 36, N. Y., for April issue closing March 4th 











DIRECTOR OF RESEARCH POSITIONS WANTED 
PERMANENT ASSIGNMENT CHEMICAL ENGINEERS PLANT ENGINEER—BS ChE—1939. Stymied 


by divisional reorganization which prompts 
SOUTH AMERICA ¢ rr h search for position oe pears ney = de- 

rtuniti n men who sign, maintenance and construction o eavy 

UNUSUAL OPPORTUNITY — ent oppo tunities ‘open to chemical, fermentation and distillation equip- 
@ to organize and direct laboratory ef- are qualified for Process Development, ment. Present salary $9000. PW-5391, Chemical 


forts as member of top-management i nd/or Engineering Design é Hai Tale ed eats 8 “SRS Pea P| 
team in large, rapidly-expandiag South Production S d/o a 9 9 . By AR GAR: TET IIE Te MN: ed 

American affiliate. fields. The work is related to the expand- _ SELLING OPPORTUNITIES WANTED 
THE MAN WE NEED MUST ing operations of a long established mid- sala eubarunse'® sehen ate m. 
. Ss, 1 - 
@ be ready and qualified © paar western chemical company and will pro- coms ssanytnotnrer.<f Heat Exchangers & pitied 
° resp ties " psc emica rocess Equipment on an exclusive 
@ be co or chemical engineer with vide opportunities at most levels of ex- basis in the Met. New York, North N, J. and 
—, knowledge of biochemistry pre- perience S. W. Conn. territory, RA-4272, Chemical En- 

5 gineering. 
@ be an experienced administrator, with MIDWEST SALES Engineer. Ch.E.. Chemical 
n : or ‘ I SE , Ch.E., Chemical 
a ar gsc drive and keen commercial Applicants must be eligible for security enProcess equipment ‘with valuable following 
. roughout industrial midwest, desi ~ 
ca bo custeped with previous residence clearance by AEC, and should submit sentation or salary-commission arrangement. 
Spaaiah' ot Forkajonne ands’ hats tor ||| complete resume of personal dato, edu- || Tsngqusrters Cieviand, sorter nen ARS 
living ab cation, previous experience, salary desired 


-j ree Sere: MAN 1‘: 4 and references. All replies will be treated New Sales Organization 
n e resume w recen . . 

photograph to: in confidence. Seeks exclusive rights for Ohio, Michigan or tn- 

Robert J. Di a. TB pg one | allied lines of reputable and 

‘oe ry ys mk P-5551, Chemical Engineering measurement ad control at fluids. Contacts ie 

i : , I. D eum an emical fields w ° 

New Brunswick, N. J. 590 200) nIges Rie Senenee es, I ence in construction, design, imetremontatios: hent 
transfer and pumping equipment. 


P. 0. Box 181, Station B, Toledo 6, Ohio 
































(Continued from opposite page) 


CHEMICAL ENGINEERS EMPLOYMENT SERVICES 

CHEMISTS SALARIED POSITIONS $5,000 to $35,000. We WANTE URPLUS 

offer the original personai employment serv- Chemicals—Dyes—Drugs 
MECHANICAL ENGINEERS | | ice ccstaptisned 15 years), Frocedure of highest || Colors—Pigments—Oils—Waxes 

ethical standards is individu ‘ 
Key production and coulncesing: pecitions sonal requirements. identity covered, Dresent By-Products—Wastes—Equipment 
‘A osition protected. Ask for particu ‘e .a 

are available to men having a Sfiea. Bixby, Inc., 653 Brisbane Bldg., Buffalo 3, N. Y, CHEMICAL SERVICE CORP. 
age professional and personal qualifica 80-04 B oe New York 5. NY 
tions. Specific or extensive working experi- ae . ° 
SALARIED PERSONNEL, $3,000-$25,000. This 
ence not necessary. Interview arrange- confidential service, established 1927, is 

be based on review of full writ- ; ‘ 
ments to psec hoc geared to needs of high grade men who seek 
ten of g, aspirations, per- a change of connection under conditions assur- 
2° ea Pe, eee re ae ing, if employed, tall protection to present Bo- 

Phes w' e trea c en P sition. Send name and address only for details. 
ner. Fereonal Soemuitacien pevites. jie Teaver Jen- PP sc te of Oil oye ot ww 
nings, Dept. P, range St., New Haven, emica uipment, else Tanks 
REICHHOLD CHEMICALS, INC. Conn. peeseees welibee Woes teas 

TUSCALOOSA, ALABAMA POSITIONS WANTED Weinstein Co., oe & 

610 West Sth Street Jamestown, New York 
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ENGINEER AVAILABLE —20 years exper- 
Opcortunity available tor Sanitary Eneineer in an | | ,, tence: rayon, nylon and chemical plant. De- 
sign, construc > b 
exprames ouke ene gece located in the Mid- 8 years with major rayon producer, past 3 years CUSTOM REFINING 
° " B as Assistant Chief Engineer. Heavy adminis- F re LITIES 
trative experience. Reply to PW-5567, Chemical ‘A ] eee 
Engineering. AVAILA BLE 


and advancement. 
perien CHEM. ENGR.—BS—4% yrs. experience in 
ole poe rhe ll and Industrial ox we, AN product development, improvement, quality 
P-5552, Chemical Enginecring control & inspection of raw material, in-process 
830 W. 42 St.. New York 36, N. Y. material, & finished goods, & plant engineer- 
sopeeeen: ing. Presently employed in small plant. Inter- 
ested in process in small plant. Interested in 


process development with opportunity for ad- 
CHEMICAL ENGINEERS Horr ps ses southeastern location. PW- 
a emica ngineering. 
An active, confidential service! : ws 
Interview at your convenience. CHEMICAL - METALLURGICAL Engineer _— 
Call, write .S.Ch.E., Age ; licensed engineer. 6 years 
7 or wire experience primarily in extractive metallurgy, 
GLADYS HUNTING (Consultant) heavy inorganic, and ore-dressing. Process de- CHEMICAL -& 
DRAKE PERSONNEL, INC. sign, development, and production. Consider all es 
7 W. Madison St. Chicago 2, Ill. locations, PW-5283, Chemical Engineering. ENG:NZERING CO. 
inedac! 


CHEMICAL ENGINEER—Twenty years engi- ; MA = 
henge 4 rym ge ane ee po ye 
lence with a wide variety of inorganic and or- 
ENGINEERS—ADMINISTRATORS ganic processes. Extensive equipment design > 
—SALESMEN—EMPLOYERS selection and installation experience. Seeking LI es 4 T 1) 3 N S | T Y p R 9) 1) U C TS 
Confiden: rapid and professional service for aa- connection with engineering or equipment com- 
tion wide p ent in the Chemical field. Write pany on project engineering, development or : 
giving age, education and brief experience. Employ- sales. Available 30 days. PW-5235, Chemical | MA@MMCRsMMRICM—--l- EMU ES1-0- Mihm Ota tua 
ers send us description. We will let you Know Bagineering. Complete Baggin Station For Sale 
how we can help you by return mail. CHEMIST: OLDER man, long analytical ex- ate sushi de aut: 
Graebner’s Chemical Exchani perience, industrial materials, metals, steels, Box 157— Yorktown Hts., 'N. Y 


“The Nation’s Largest’’ ics, lubricants etc. PW-5348, i- 
116 South Michigan—Room 705—Chicago 3, tWlinols_ | | OoS*invincering — 
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PETROCHEMICALS 


The Standard Oil Company (Ohio) 
Petrochemical Department 
is looking for 
TECHNICAL SUPERINTENDENT 
CHIEF PROCESS ENGINEER 
CHIEF CHEMIST 


for its new nitrogen petrochemical operations in Lima, Ohio. Applicants should 
have the following educational background and industrial experience: 
Technical Superintendent: degree in Chemical Engineering or equivalent: experi- 
ence in at least two of the following three fields—process engineering, mechanical, 
civil, or electrical engineering at the plant level, and control laboratory—with 
a minimum of eight years total with four in a supervisory capacity: age range 
30-45. 
Chief Process Engineer: degree 
five years’ experience in the field of chemical engineering: age range 25-40. 
Chief Chemist: degree in Chemisiry or Chemical Engineering or equivalent: at 
control laboratory including 


Salaries commensurate with experience and level in organization. Advance- 
ments on merit basis. 

If you can qualify and are looking for a permanent job with a growing but secure 
midwest company, write, giving full information on education, industrial experi- 


in Chemical Engineering or equivalent; at least 


ence, military 
Building, Cleveland 15, Ohio. 


. and personal data to E. G. Glass, Jr., 1770 Midland 


CHEMICAL ENGINEER 


esear it of an 
facturer of electronic equipment. 


Man accepted will be responsible for this 
of work and will report directly to the 
deoartment head. 


Salary open. Replies held in confidence. Allow- 
ance for moving expense. 


Submit resume to 


P-4811, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 








PROCESS DESIGN ENGINEERS 


ARTHUR G. McKEE & COMPANY 
2300 Chester Avenue, Cleveland 1, Ohio 











WANTED 


ORGANIC 
CHEMISTS 


Ph.D. or equivalent for research 
and experimental work. Fast grow- 
ing chemical plant in West Vir- 
ginia’s Ohio River Valley section. 
Establishing research group. New 
modern Laboratory now under 
construction. 


P-5454, Chemical Engineering 
520 N. Michigan Ave., Chicago 11. Ill. 


WANTED 


CHEMICAL 
ENGINEERS 


Several needed for process devel- 
opment and production work. Three 
to five years’ experience preferred. 
Modern expanding chemical manu- 
facturing plant in West Virginia's 
Ohio River Valley section. Engi- 
neering now in progress for several 
new products. Modern research 
and development facilities now 
being constructed. Excellent oppor- 
tunities. 


P-5451, Chemical Engineering 
520 N. Michigan Ave., Chicago 11. Ill. 


WANTED 


2 RESEARCH ENGINEERS 


All applications should be directed to 
L. A. Cook: 


Department of Metallurgical Research 


JOINING SECTION, 
KAISER ALUMINUM & CHEMICAL 
CORPORA’ 


Spokane, Washington 








CAPACITOR ENGINEER 


Engineer or scientist experienced in 
ceramic capacitor materials, design and 

needed for printed circuit re- 
search and development program in the 
Research Department of an Ohio manu- 
facturer of electronic equipment. 
Man accepted will be responsible for this 
phase of work and report directly to the 
department head. 
Salary open. Replies held in confidence. 
Allowance for moving expense. 
Submit resume to 

Engineering 


P.5437, Chemical 
520 N. Michigan Ave., Chicago 11, Il. 


CHEMICAL ENGINEERS 


Permanent positions with excellent 
growth opportunities are available in 
central Engineering division of multi- 
plant manufacturer of diversified indus- 
trial chemicals. 

The work consists of development and 


design, construction follow-up and operation 
consultation. 

Positions require graduate chemical engineers 
with 2-5 years appropriate experience. Cen- 
tral New York state location. 


P-5263, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y. 








CHEMICAL ENGINEER 
good background 


P-4911, Chemical Engineering 
880 W. 42nd St., New York 36, N. Y. 

















ENGINEERING 
OPPORTUNITY 
IN HEAT TRANSFER 


The Trane Company offers you an 
outstanding opportunity in the field of 
heat transfer equipment sales—process 
heat transfer or aircraft heat transfer. 

If you are a mechanical, chemical or 
aeronautical engineer, interested or ex- 
perienced in heat transfer there is a 
position open as assistant to a product 
manager in the rapidly expanding Heat 
Transfer Department. Interest in aero- 
nautics, petrochemistry or process design 
helpful but not essential. Exceptional 
promise of advancement in engineering, 
sales and administration. Write giving 
qualifications: 

Manager Staff Employment 
THE TRANE COMPANY 
‘La Crosse, Wisconsin 
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STEAM ENGINE 
AND 


PUMP REPAIRS 


economical operations. 


RETUBING—Fast retubing and repairs 
on all tubular equipment. Largest, 
best equipped shops in the country, 


METAL SPRAYING—Worn mechanical 
parts restored. Thickness and diame- 
ters increased. Defects corrected. Any 
metal in wire from applicable to any 
other metal or surface, 


STEAM ENGINE & PUMP REPAIRS— 


We render complete maintenance service on fol- 
lowing types of engines and pumps—American 
Ball Engines, Harrisburg Engines, and Blake 
- Pumps. This includes everything from analysis 
of needs and recommendations, to complete parts, 
complete engine overhaul, re-borings, re-setting, 
re-building, or anything required for efficient, 


¢ Check this complete range of Services - 


INSTRUMENT REPAIRS on all types 
of electrical indicating, recording in- 
struments, pyrometers, gages, etc, re- 
gardless of manufacture. We also 
manufacture: 

SPECIALTIES to make your power 
plant run smoother. Coils, cleaning 
guns, plugs, condenser ferrules, fibre 
plugs, flowrite heat exchanger ‘tubes, 
etc, etc, 


REDESIGNING AND REBUILDING — 


Consolidated Services and Equipment 
SAVE “DOWN TIME’ AND $$$ WITH THESE 


MAINTENANCE SERVICES 


24-HOUR SERVICE 


EVERY DAY 


SUNDAYS, HOLIDAYS 


“Consolidated” gives you the facilities 
of the country’s largest rebuilding shop 
for ASME-U69 code work. We recondi- 
tion thoroughly and promptly HEAVY 
PROCESSING EQUIPMENT. We also re- 
pair and build Pressure Vessels, Jacketed 
Kettles, Vulcanizers meeting code re- 
quirements. 


TUBULAR EQUIPMENT 


We have on hand one of the largest 
stocks of tube sheets, cupro nickel, ad- 
miralty and aluminum tubes, plain and 
finned, enabling us to give you imme- 
diate service. Repairs may be done in 
our shops or our crews will visit your 
plant for retubing and repair of Heat 
Exchangers, Condensers and other types 
of tubular equipment. 


NEW EQUIPMENT 
We also manufacture CONDENSERS, 
HEAT EXCHANGERS, PRESSURE VESSEL 
ROTARY KILNS, DRYERS AND COOLERS, 
ROTARY MIXERS AND BLENDERS. Ask 
us to quote on your requirements. 


EXPERIENCE 
Our 38 years of experience in rebuilding 
and furnishing a broad line of EQUIP- 
MENT to the PROCESS INDUSTRIES is 
your best assurance of satisfaction. No 
matter how urgent your requirements, we 


Used equipment restored through sim- 
ple repair or redesign and complete 
rebuilding. Emergency service. Main- 
tenance and spare parts service, day, 
night, Sundays, holidays. 


Complete maintenance service, from 
analysis of needs to rebuilding, on 
American Ball Engines, Harrisburg 
Engines, Blake Pumps, 


are ready to serve you. 
For Prompt Service phone, wire or write 


MAINTENANCE DIVISION 











i—Read Standard horiz., dbi. ribbon Mixer, 


Save on These ltems conter dish. 8” x 36” x'42", 2.000%, 480 gal. 


i—Day # . i I. si bi ack. 
a—200? One Menes 3 sua, Agit. Closed Kettles Mixer, 3 imperial ee ee 
— cro Pulverizer 
3—# 12 Sweetiand S.S. Filters. 3—Cotton aa hi punch Tablet Machines, 
i—Buflovac 48” x Drum Flaker, Chrome os 
lated, S.S. ends. 
i yt 18” x “ia” ‘jron recessed Filter Presses, 


Cham 
i—Fitepatriek Stainless Comminutor Model D. 
Reversible, M.D 
I—Amorioan” 24 x 36 DbI. Drum Dryer, Complete. 


MEMO... Sell your idle 


machine —or entire plant quickly 
and confidentially. Send list today. 


3—3’ x 50’ Rotary D. H. Dryers or Coolers. 


2—Link-Belt Co. S/S 5/2” x 16’, No. 502-16 
Roto Louvre Dryer, 


2—CME Cont. S/S Centrifugal, Solid bowl, 21” 
& 30” x 40”. 




















DAY. NIGHT AND 


CONSOLIDATED rroovcrs co. wo, 22 


ON OBSERVER HIGHWAY, HOBOKEN,N. J. Tel.:HOboken 3-4425 
BY A LARGE 


WwW A N T E D ENGINEERING COMPANY 


FOR ERECTION AND EXPANSION OF A CHEMICAL PLANT 


Will give consideration to all offerings of equipment listed below and adapt available items 
to our needs since plans are flexible: 


Grinding and Pulverizing machines includ- 
ing Rolier Mills of high-speed type, Micro 
and Fitzpatrick Comminutors, Pebble and 
Rotary Bal! Mills. 

Vacuum Pans and Evaporators. 

Autoclaves, 


Stainless Steel Reaction Kettles & Stills (up 
to 1750 gallons). 
Stainless steel Tanks (up to 8500 gals). 


as ~~" lear types, Rotary types, Plate 
pes. 


Tablet and Preform Pressing machines. 
Screens—Rotex type. 
Centrifuges—Basket and Bow] types. 
Dryers—Shelf Atomspheric and Vacuum 
ty me, Rateny — Rotary Flaker and 
ouble Drum Ko Kilns and Coolers. 
Raymond and Williams type Roller Mills. Fractionating Columns. 


Address: Box 1351; Church Street Station, New York 8, N. Y. 


Mixers—heavy duty Baker Perkins type and 
Dry Mixers. 
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56,000,000 LIQUIDATION 


Selling 
Fast!! 


CHEMICAL PLANT BATON ROUGE, LA. 
INSTALLED 1953—OPERATED LESS THAN 30 DAYS 


Selling 
Fast!! 


WIDEST VARIETY OF QUALITY EQUIPMENT EVER OFFERED! 


REACTORS 


1—Leader Iron Works 1000 gal. 316 SS 
jacketed, agitated, 75# jacket, 25# 


int. 
1—Pfaudler 1000 gal. glas_ lined, jacket- 
ed, agitated, 75# int., 90# jacket. 
1—Schaller 750 gal. 316 SS, jacketed, agi- 
tated, 25# int., 90# jacket. 
1—Schaller 500 gal. 316 SS, jacketed, 90# 
int., 150# jacket. 
3—Schaller 4’x13’ 316 SS with 109—3”x6’ 
tubular calandrias, 513 sq.ft. each. 


HEAT EXCHANGERS 
S.S. & NICKEL 


3—Pfaudler 390 sq.ft. 316 SS. 
3—Struthers Wells 306 sq.ft., nickel. 
2—Schaller 93.8 sq.ft., nickel. 


KARBATE 


5—Alberger 600 sq.ft. 
1—Struthers Wells 431 sq.ft. 
3—Struthers Wells 370 sq. ft 
1—Falls Industries 360 sq.ft. 
1—Struthers Wells 274 sq.ft. 
1—Alberger 255 sq.ft. 
2—Alberger 159 sq.ft. 
7—Alberger 70 sq.ft. 
3—Alberger 16.4 sq.ft. 


TANKS 


1—Colonial 316 SS 5,000 gal. 6’6” dia. x 
20° long 25# int. 

4—Pfaudler 5000 gal. glass lined 9’ dia. x 
9’6" long, 35# int. 

1—Pfaudler 2300 gal. glass lined 78” dia. 
x 96”, 50# int. 

1—Pfaudler 1200 gal. glass lined 66” dia. 
x 72” high, 507 int. 

1—Pfaudler 500 gai. glass lined 4’ dia. x 
5’, 40% int. 

1—316 SS., 13,000 gal. Hopper 18’ dia. x 
44" on the straight side with a 9’ cone 
ond 5 HP Lightnin agitator. 

1—316 SS 7500 gal. Hopper 12’x6’ with 
5’6" cone. 








7—SHARPLES C-27 SUPER-D- 
HYDRATORS 316 SS vapor 
tight, timers and switches. 


1—LR. JET REFRIGERATION 
UNIT 208 tons, at 60°F. 


1—LR. JET REFRIGERATION 
UNIT 136 tons at 45°F. 


1—FOSTER WHEELER 3 MILLION 
BTU DOWTHERM UNIT 
150# design pressure, 866 sq. 
ft. 


1—KEMP INERT GAS PRODUCER 
10,000 SCFH, Model 10MID, 
explosion proof with Model 
JC-SE2 Dual Tower Absorptive 
Dryer, 24x13’ spray tower, 
Fuller Inert Gas Compressor 
Type C-40. 


1—ILLCO DUPLEX ION €EX- 
CHANGE NEUTRALIZER two 
5’x9’ 316 SS tanks, piping, 
valves and fittings, 182 cu.ft. 
of Dualite A-7 resin. 


3—WESTERN PRECIPITATION 
“HOLO-FLITE” SCREW CON- 
VEYOR DRYERS 316 SS, 32’, 
12’, 10’. 

1—RIETZ “THERMOSCREW” 
SCREW CONVEYOR DRYER 
304 SS, 30’, NEW. 


2—BUFLOVAK 6'x5‘'6” MONEL 
FLAKERS, drums NEW, Reeves 
drives, 10 HP, XP motors. 


1—ALLIS CHALMERS 5’6”x25’ 
ROTARY DRYER 9/16” shell, 
reducer, Variable Speed Drive, 
15 HP motor. 


1—PFAUDLER HASTELLOY “C” 
REACTOR 250 gal., 75# int. 
60# jacket. 

1—PATTERSON 76” CONICAL 
BLENDER rubber lined, 132 
cu.ft. operating cap. 15 HP, 
XP gearhead motor. 


























TANKS 
1—Steel 30’ dia. x 33’2” high, 175,000 gal. 


cap. 
3—Steel Horizontal 24,000 gal. 10’ dia. x 
40’ long, 50# int. 
3—Steel 8’ dia. x 27’3” long, 9000 gal. 
cap., 25# int. 


CONVEYORS 


4—Link Belt Rubber Belt Conveyors fully 
enclosed 12x30’, 12”x34', 12x55‘, 
12”x77' long. 

2—Link Belt Twin Screw Conveyors, 316 
SS. 18x10’, 18x72’. 

2—Link Belt Twin Screw Conveyor, steel 
11x14’, 11%x10’. 

1—Link Belt Screw Conveyor 6”x12', 304 
SS. 


1—Link Belt 40’6” c.c. Bucket Elevator 
buckets and housing of 304 SS. 


BLOWERS 


3—Sturtevant spark proof Blowers 9500, 
11,000 and 17,500 cfm. 
3—American Blowers 7900 and 12,000 cfm, 
motor driven. 
1—Buffalo-Forge 640 cfm 7” static pres. 
(All driven with XP motors) 


PUMPS 


11—Karbate Centrifugal 

2— 40 gpm 120’ head 

2— 50 gpm 24’ head 

7— 60 gpm 60’ head 
7—Lawrence 316 SS Centrifugal 

2— 10 gpm 27’ head 

1— 60 gpm 208’ head 

1— 70 gpm 157’ head 

2—100 gpm 25’ head 

1—350 gpm 123’ head 
7—Duriron Centrifugal 

4—214"x14" 

3—1y"x1 hy" 

(All driven with XP motors) 


316 Stainless Steel, glass lined and Saran lined pipe, fittings and valves, 
instruments, explosion proof motors and fixtures, steel buildings. 


Details on request 


' 


Your Inspection Invited 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Locust 1351 


EQUIPMENT COMPANY 
2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 - Cable: Bristen, N. Y. 


eelasale hi al Send us your surplus equipment 
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BRILL EQUIPMENT 


IN STOCK AND AT OTHER LOCATIONS 


DRYERS 
1—Vulcan 8’x125’, %” shell. 
3—Cummer 5’x40’, 5’x30’. 
1—Vulcan 41'2’x50’ Rotary Dryer. 
1—Link Belt 6'4x24’ steel Roto-Louvre 


Dryer. Heresite coated, Aerofin 

coils, blower, drive and motor. 
1—Louisville 6’x60' Rotary steam tube 

Dryer welded shell 125# pressure. 


1—Devine #27 double door Vacuum 
Shelf Dryer with 17—59"x78”" 
shelves. 


1—Stokes Vacuum Shelf Dryer #138- 
H-10 44”x40” shelves. 


2—Struthers Wells 5’x15’ nickel clad 
Rotary Vacuum Dryers. 


1—Devine 5’x10’ steel Rotating Vacuum 
Dryers. 


1—Stokes 30”x8’, 3’x15’ Rotary Vac. 


4—Buflovak Double Drum 32”x100", 
36"x84", 32x72", 32”x52”. 


1—Buflovak 6’ dia. Crystalizer. 


FILTERS 
3—Oliver Monel 8’x10’, 
Vacs. 
1—Oliver S.S. 8’x6’ Rotary Vac. 
2—Eimco 8’x8’ Rotary Vacs. 


2—Sweetland #12 with 72 and 36 
leaves. 


2—Sweetland #3 all stainless, 12 
leaves. : 


1—Niagara type Horizontal Filter 375 
sq.ft, S.S. jacketed. 


1—Niagara # 140-36 all 316 SS. 
1—Niagara #110-20 with 12 SS. 
leaves. 
1—Sparkler #33-S-17, steel. 
1—Shriver 36” P&F 42 chambers. 
4—Shriver 30” P&F 30 chambers. 
8—Sperry 24” P&F 16 chambers. 
2—Sperry Aluminum 30” and 24” P&F. 
1—Sperry 36” P&F, 4 eye, heresite 
coated, 
12—Filter Press Skeletons, all sizes. 


3’x2’ Rotary 


CENTRIFUGALS 


1—AT&M 42” Suspended, 347 SS. 

1—Bird 40” Suspended, 347 SS. 

1—Bird 40” Suspended, rubber covered. 

2—Tolhurst 40” Suspended, steel. 

1—AT&M 36” center slung, rubber cov- 
ered. 

1—Fletcher 30” Suspended. steel. 

1—Tolhurst 26” Suspended. steel. 

2—Sharples PN Super-D-Canters, 316 

2—Bird 18x28” Continuous 310 SS. 

2—Sharples C-27, C-20 stainless steel 
Super-D-Hydrators. 

2—Sharples #16P Monel and $.S. Super 
Centrifugess. 





PULVERIZERS—CRUSHERS 


1—Devine 5’x10’ steel, jacketed Mill. 

2—Raymond 3 and 5 Roll High Side 
Mills. 

4—Hardinge Mills 41%2’x16", 5’x22”, 
5’x36”, 6'x22”, 10’x48". 

4—Patterson 6’x8’, 5’x6’, 
lined Pebble Mills. 

1—Patterson 5’x8’ porcelain (Berylite) 
Pebble Mill, 50 HP, NEW. 

1—Patterson 4’x4’ porcelain lined, jack- 
eted Pebble Mill. 

1—Abbe “Eureka” #3 porcelain Jar 
Mill, 14.7 gals. 

1—National 10°x20” two-roll Mill, 25 
HP motor. 

3—Raymond Gayco Separators 12’, 8’ 
and 6’. 

2—Mikro Pulverizers #2DH, #1SH. 


3‘x4’ brick- 


SCREENS 


4—#82 Rotex double deck 40”°x120". 
1—Patterson single deck 40”x84” S.S. 
1—#23 Rotex three deck 20”x80". 
4—Tyler Hummer 4’x15’, 4’x10’, 4’x5’ 
single deck with V-16 Vibrators. 


MIXERS 


1—Baker Perkins 100 gal. S.S. jacketed, 
Vacuum Mixer, 75 HP. 

2—Baker Perkins 100, 50 gal. Sigma 
Blades, jacketed. 

6—Sprout Waldron §.S. jacketed Pow- 
der Mixers, 67, 27 and 10 cu.ft. 

1—Struthers Wells 6’x9’ S.S. jacketed, 
Rotary Mixer. 

2—Baker Perkins 2 gal., stainless steel. 

1—Robinson 4000# steel powder. 

6—Rodgers 400 to 3000# powder. 

4—Simpson Intensive Mixers #0. 

8—NEW Portable Agitators % to 5 HP. 

4—Day, Ross 8 and 50 gallon, Pony. 


KETTLES—REACTORS— 
CONDENSERS & TANKS 


2—Piaudler 500 gal. glass lined, jack- 
eted, agitated Reactors. 
1—Buflovak 800 gal., 347 SS Clad, jack- 
eted, agitated Reactor. 
1—Struthers Wells 750 gal. SS, jacket- 
ed, agitated Reactor. 
1—Buflovak double effect, Vertical SS 
Evaporator, 900 sq.ft. 
6—Evaporators, single and multi-effect 
300 to 14,000 sq.ft. 
5—Foster-Wheeler Karbate Heat Ex- 
changers 188 sq.ft., Unused. 
9—Heat Exchangers §.S. 50 to 200 sq.ft. 
5—Buflovak Condensers 20 to 90 sq.ft. 
3—2300 and 1400 gal. Aluminum Tanks. 
1—13,000 gal. Horizontal Pressure Tank, 
ASME, 225% W.P. 


MISCELLANEOUS 


3—National 10”°x20", 6”°x12” two-roll 

5—Stokes Vacuum Pumps 10 to 50 cim. 

2—Stokes DD2, D3 Rotary Tablet Ma- 
chines. 

1—Kux Rotary Tablet Press Model 15- 
25. 

10—Nash Pumps TS12, TS8, H8, H7, L3 
MD571, #4, #2. 

2—Cumberland #0 Rotary Cutters. 

14—Olivite, Duriron rubber and stainless 
steel Centrifugal Pumps 1” to 6”. 





[___1F YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT __| 
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EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, N. Y. 


Telephone: CYpress 2-5703 


complete information 


Send us 


* Cable: Bristen, N. Y. 


your surplus equipment 
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ROTARY 
POSITIVE BLOWERS 


‘al 
American 
Gen. Blower... 
American..... 





RCDH 
mh RCDH 
Stock List: RP-100 
CENTRIGUFAL FANS 
w 


TYPE 
FH 
AHS 
w 


ME 
Sturtevant.... 6 Des. 3 
Stock List: BC 954 
TURBO BLOWERS 
Stock 
No. Make Size 
1601 General Blower 1630 
1529 Ingersoll Rand 
2415 Spencer 
3220 yoy 2020 
693 Allen Billmeyer D-6 
Spencer Special 200 
Stock List: TB 155 


WM. W. MEYER & SONS, INC. 


8243 ELMWOOD AVE SKOKIE, ILL 


Gi lideleloM Gell stelilels 1s 


STEEL PLATE EXHAUSTERS 


3 Vv 
Stock List: MX115 


1G Sas celal: 


New and Rebuilt 


FANS - - BLOWERS 
EXHAUSTERS 


FULLY GUARANTEED 
e 


MEYERBUILT . . . the name you can 
depend on. Whether you need 1 or 100,000 
cu. ft. or air we have the blower for you. We 
carry the largest stock in the world of blow- 
ers, fans, and exhausters. 28 years of rebuild- 
ing this type of equipment eliminates all 
“chance” when you purchase from us. Get 
complete listings and send us your require- 


| MARCH SPECIALS 


% 32x32, RCGH, Roots-Connersville Gas, 
Pump 14,000 cfm @ 74#—New in 
1950 

% 4—#12 Type D Rotoclone Dust Col- 
lectors 

% 3—MIH-60 Industrial Gas Heat Fans 

% 50—ZEH Buffalo Exhausters (New) 
with ¥% HP TE Motors 

% 70—American Forward Curve Exhaust- 
ers Size 1% with 1% HP-1750 Rpm 
Motors 

% 1—Spencer Blower—200 HP—8200 
cfm @ 48 oz 


SOOOSSHOHOHSSEOHOSEOOOOOOHOEOSSOOSEOOOEOOSEEEEEEEEES 


9-8260 





“BLUE CHIP EQUIPMENT’ ---WE OWN---PRICED RIGHT! 


2 Sharples C-20 Super dehydrators stainless construction 


2 Baker Perkins 100 gal. J.N.M. Mixers 20 HP X proof motors— 
1 Vacuum, both Sigma blade 


6 Stokes and Buflovak and Devine 3-4-6-8 and 17 Shelf single and 
double door dryers 


Sweetland #12 Filter 502 sq. ft. Hydraulic closure 
2 40” Stainless stee] Centerfug link ded 712 HP motors 
§ new Kingsford Stainless stee] 2° Pumps 
Shriver 36” x 36” 21 chamber iron 4 eye closed delivery 
2 7500 # dry powder mixers 
3 Baird 4’ x 40’ direct heat dryers—1 oil and 2 gas fired 
8 Shriver 18” Centerieed iron Filter presses 
3 Bird 40” pended steel basket centerfuge 40/20 HP motors 
1 Ruggles Coles 4’ x 30’—complete 
1 Buflovak “Monel” 2 effect evaporator 
1 Hershey Monel 3’ x 24’ direct heat 
10 Stainless Vacuum pans 80-650 Gal some with agitators 
4 Micro Bantam, #1, #2, #4 Mills 
15 Porter, Phil, and Nettco Agitator Drives 12 to 25 HP 


4 Ball & Jewell and Cumberland Rotary Cutters size 12, 1 and 2 
Baker Perkins 500 Gal “Unidor” Jacketed Sigma Blade Mixer 
Colton #52 Tablet Machine variable speed drive and 5 HP 


5 Tyler Niagara Stainless Steel sifters 2’ x 8’ and 3’ x 8’ 
4 Piaudler 500 Gal glass lined and agitated reactors 
2 new Karbate Heat Exchangers 25 and 70 sq. ft. 
Oliver Pressure Precoat 5‘3” x 3’ all steel filter 
Shriver 18” bronze 4I 57.1 sq. ft. filter 
Shriver 24” lead filter press 67 sq. ft. and 11 cu. ft. of cake 
6 Day 10-20-50-100 Gal double arm mixers 








ABBG engineering 90 gal jacketed ball mill with motor 
Feinc 5’ x 3’ “All monel” string discharge filter 
4 Louisville 4’ x 25’; 4’ x 30’; S’ x 35’ tubular dryers 
1 Buflovak 32” x 52° double drum dryer with 10 HP 
Sesion Tool 40° suspended bronze perforated basket 20/10 HP 
otor 
Devine and Acme steel 1 and 2 effect evaporators 
Proctor and Schwartz 2 truck steam dryer 
Eimco 4’ x 1’ Steel Vac filter (closed system) 
3 Acid proof tile lined S.S. agitated tank 500-1700 Gal 
300 Gal jacketed ribbon blender 40 HP motor 
2 Blaw Knox jacketed agitated autoclaves high pressure 250 gal. 
12 aluminum 600 and 400 sq. ft. heat exchangers like new 
12 stainless condensers 10 to 164 sa. ft. 
12750 gal storage tank Stainless 304 
3 36” copper coating pans 
2 Simpson and Ross 8’ diameter mixers with motors 
15 HP package boiler oil fired 
15 Stainless and copper jacketed agitated kettles 10 to 300 gal. 


EXTRA EXTRA SPECIAL 


Ammonia Sulphate liquidation—New York City 
Vitamin recovery liquidation—Georgia 
Distilling plant—New England 


Send for bulletins covering the above. This is but a sample of 
our vast inventory. 





CHEMICAL & PROCESS MACHINERY CORP. 


146 GRAND STREET 
NEW YORK 13, N. Y. 


WOrth 6-3430 


FACTORY: 52 NINTH St. 
BROOKLYN 15, N. Y. 
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LIQUIDATING 
FROM CLOSED PLANTS 


1—Traylor Rotary Kiln 10’6” dia. x 105’ 
long, welded shell 74” 


1—Penna. Ring Type Granulator, Trojan 
K3-24, 40 HP 


1—Gruendler 36 x 24 Hammermill 
1—J. B. Hammer Mill, 75 HP 


1—Allis Chalmers 6’ dia. x 16’ long steel 
Imed continuous Ball Mill 


3—Patterson & Abbe 4’6” dia. x 12’ cont. 
Pebble Mills 


2—Charlotte Colloid Mills, model #50, 
75 HP motor 


1—Bird solid bowl Centrifuge 36” x 50” 


8—Muffle Furnaces chrome nickel alloy 
tubes 24” x 8’6” long 


Pivoted Bucket Carrier, 185 ft., 
16” x 18” piv. bkts. 


3—Rotoclone Type W, size 20, Exhausters 
and Dust Collectors 


4—River Water Pumps, 30 HP & 50 HP 
2—Fuller Kinyon Pumps, 6” 


l—! 


3—Rotex Screens, single deck, 40 x 96; 
48 x 96; 60 x 84 


2—4’6” x 40’ Louisville Rot. Steam Tube 
Dryers 
2—42” x 120” Double Drum Dryers 


8—Centrifugal Pumps with 10 HP to 30 
HP motors — 250 GPM to 800 GPM 


1—Nash Hytor Compressor with 20 HP 
motor 


l—Ing. Rand type 20 Air Compressor, 
30 HP 


1—Cleaver Brooks Package Boiler, 350 
HP, 1254 W.P. 


1—Coppus 75 HP Turbine Drive 


2—Stainless Clad Tanks, 2000 and 6500 
gal. 

Many Other Items — Tanks, Crushers, 
Blowers, Pumps, Screw Conveyors, 
Bucket Elevators, Trough Belt Con- 
veyors, Apron Conveyors, Drag Con- 
veyors; Dust Collectors, etc. 


Equipment 
Bought & Sold 


Plants 
Liquidated 


1—500 gal. St. St. Evaporator, 
145 sq. ft. heating coil 


1—2600 gal..T347 St. St. Jktd. 


Vacuum Kettle 


1—Fitzpatrick Model F, Com- 
minuting Mach, 25 HP 


1—Conkey Triple Effect Evapo- 
rator, Herculoy, total 1900 
sq. ft. 


2—Blaw Knox '% gal. St. St. 
Autoclaves, 2000# pr., Agit. 


15—Distillation, Solvent Recov- 
ery and Absorption Col- 
umns — 8” to 72” dia. — 
Aluminum, Copper, Steel, 
Stainless Steel 


1—Sharples 16P St. St. Centri- 
fuge 

1—A.T.&M. 48” Susp. Centrifu- 
gal, Perf., St. St. Fume Tight 


5—1200 sq. ft. Steel Shell & 
Tube Heat Exchangers—Un- 
used 


SEARCHLIGHT SECTION 


LARGE STOCK 


1—Stokes 3’ dia. x 15’ L Jack- 
eted Rotary Vacuum Dryer 


1—8800 gal. vacuum or Pressure 
Cooker with agitator and vacuum 
pump, ASME 85# 


6—Atm. Double Drum Dryers, 
22” x 38", 24” x 60", 42" x 
120” 


6—Shriver 30” x 30” C.I. Filter 
Presses, open del 17 to 50 ch. 


1—Sperry 15” aluminum P & F 
Filter, 29 ch. © 


2—W & P 100 gal. Sigma Blade 
Jktd. Mixer 


1—Day 10 gal. St. St. Sigma 
Blade Jktd. Mixer 


2—Pebble Mills 6’ D x 8’ L. 


20—Aluminum Tanks — 500 to 
3000 gal. 


12 Copper Tanks, 1763 to 5500 
al. 


30—Agitator Drives 3 to 40 HP 
400’ T316 St. St. Pipe 2%” 








HQ. FOR STAINLESS 
STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK 


40—S.S. Storage Tanks from 15 gal. to 10,500 gal. sizes. 
15—S.S. Pressure or Vacuum Tanks from 9 to 2600 gal. 


sizes. 
18—S.S. Shell & Tube and coil type Condensers and Heat Ex- 
changers from 14 to 785 sq. ft. 
50—S. S. Jtd. open top Ketters from 35 gal. to 500 gal. 
5—S.S. Jktd. agit. closed Reaction Kettles, 50, 100, 450, 


500 gal. 


10—S.S. Side Ent. Agitators 7/2 HP to 25 HP. 


CONVERTING OR CHANGING EXISTING EQUIPMENT— 
(Your own equipment or our stock)—-Can be done in our own 
shops utilizing good used or surplus new materials. 


FABRICATION—(IN OUR OWN SHOP)—Heliarc welding. 
Water-quenched stabilized welds. 
and type 316 sheets and prefabricated tank sections and 
heads carried in stock assuring quick delivery of tanks. 


Large stock of type 304 








PERRY 


EQUIPMENT 


Phone 
ST evenson 4-7210 


Cable—PERI 


CORP. 


1413 N. 6TH ST., PHILADELPHIA 22, PA. 
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IT WILL PAY YOU TO 
INVESTIGATE OUR 


oOo a 
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Late-Type REBUILT EQUIPMENT ¥Y 


At Bargain Prices—Immediate Deliveries 
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MIXERS 
650 to 850 gal. Jacketed Mixing Tanks. 


Day 35 to 75 gal. S. J. imperial D. A. Mix- 
ers 


Day 650 gal. Jumbo S. J. Mixer. 
Koven 2000 gal. Spiral Jacketed Mixer. 


Stokes, Day, New Era, Hottman Mixers, 
with and without 


from 2 to 450 gal., 
Jackets, Single, Double Arm Agitators. 


Boker Perkins, Day, Readco Heavy Duty 
¥Y% to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 


Gemco 56 cu. ft. Double Cone Blender. 


J. H. Day 50 gal. S. S. Jacketed Double 


Arm Mixer. 


Day, Robinson, 15 to 10,000 Ibs., Dry Pow- 
der Mixers. 


LABELERS 


Resina LC, Capem, Elgin. Cappers. 
Burt, Kyler Wraparound Labelers, to gal. 


OVER 5,000 MACHINES IN STOCK—INSPECTION INVITED 





Pony M, MX, ML, World, Ermold, Pneu- 
matic Semi Automatic and Automatic 
Labelers. 

FILLERS 


Pfaudler King C9, Horix S. S. Rotary 
Fillers. 


S. & S. Gl, HG88 Duplex Fillers. 


MRM Semi Automatic Stainless Steel Vac- 
uum Fillers. 


Carter Vacuum Powder Filler. 

Triangle Elec-Tri-Pak G2C, A3A Fillers. 
Filier 1, 4-Head, Elgin 5-Head and Hope 
6-Head Stainless Steel Piston Fillers. 
PACKAGING 
Standard Knapp 429 Carton Sealers. 

Pneumatic Scale Cartoning Line. 


Miller, Hayssen, Package Machinery, Oli- 
ver, Transwrap Wrappers. 


Complete Details and Quotations Available on Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street 


New York 12 N. Y. 





Cen 
| Machiner a 
Established 1912\g=2/ 


TABLET MACHINES 
Colton 2, 3 RP Rotary Tablet Machines. 
Colton #5'% Punch Tablet Machine. 


GRINDING MILLS—SIFTERS 


Mikro 4TH, 3W, 1SH and Bantam Pulver- 
izers: Schutz O’Neill Mills. 


Eppenbach V9 Aloxite Grinding Mill. 
Rotex, Robinson, Tyler Hummer, Great 
Western, Gayco, Raymond Sifters. 
MISCELLANEOUS 


Oliver, Sweetland #2, Sparkler, Sperry, 
Shriver, Alsop Filters. 
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FOR SALE 


W6P 100 GAL WC MIXERS 

B&P LAB 2% gal MIXERS new 
ROBINSON 1500# S/S RIBBON MIXER 
LIGHTNIN 3HP PORT AGIT new 
SPARELER S/S FILTER 33D17 


PATTERSON 5x6 JACKETED STEEL 
BALL MILL 


PATTERSON 4x5 BUHRSTONE PEBBLE 
MILLS 


BUFLOVAK DOUBLE DRUM DRYER 
32” x 52” 


MIKRO 2DH TANDEM PULVERIZERS 
MIKRO 3TH PULVERIZER 
SPERRY 12” P&F NICKEL FILTER PRESS 


OTHER P&F and recessed plate FILTER 
PRESSES in stock 


100 S/S KETTLES from 2% to 125 Gal 
S/S OR PLAIN STEEL TANES IN STOCK 


We buy one item to complete plant—additional 
equipment in stock. 


Bend Us Your Inquiries 


AARON Equipment Saye 


c ago nols 


HONE: CHosapeoke 3-52 


YOUR SOURCE 
FOR BEST BUYS 





er & Drive % H.P. to 25 H.P. Some 
1—Blaw Knox 110 Gal. Jack. Ag. Autoclave 2000 
psi. 
Horiz. Jack. Autestove 30” x 48” x 84” deep. 
Keeler 350 H.P. Pat Bat 
Hercules 60° Ru bien Ce 
Davis Inconel Heat cae. 195 Sq. re 
parte Condensers & Receivers, 100 to 175 
Darrier Atmos. Truck Dryers, Aerofin Coils, 8- 
Bufiovak 20 Shelf Vac. Dryer, 42” x 42” 
ievine Double Dr. Vac. Shelf Dryers, 17 & 20 
Shelf 59” x 78". 
Albri iht-Nell 4’ x 9’ Double Drum Dryer. 

C.1. Fi Presses, 12” to 30”. 
Sweetiand #12 Filter, 72 Leaves. 

less Filters 8-6. 


arkler in 
taudier Reactors, 100 & 1000 Gallon, G.L. 
i—Eppenbach & Premier Colloid Mills, 8. 8. 1-50 


7—Mixers, OA. 0 20 Ook, Wes. Cap. 
i—Stokes RB-2 Tablet M 

i—Mikro 2TH Pulv. w/18 B H. P. Motor. , 

3—Rotex Screens 20” x 48” to 40” x 120” 
i—Stainless Steel Tank 2100 Gal., *«/Coit. 
Bulletin A-34 now in preparation lists several 
hundred desirable units. Send for copy. 


We buy your surplus 























MACHINERY & EQUIPMENT Cory 


Harry Pearlman, Pres. — Bill Wolf, Vico-Pres. 











FOR SALE 
OLIVER UNITED FILTERS 





EDGAR PLASTIC 
EDGAR, FLORIDA—phone: 2831 





PROCESS EQUIPMENT FOR SALE 


1 Buffalo Double Effect Evaporator 
1 Albright-Nel Atmospheric Double drum 
Dryer, good condition 


Disassembled for eee eee very reasonable 
FS-5508, Chemical a em | 
330 W. 43 St., New York 36, N. ¥. 





—Prompt Shipment— 


ully insulated. 


lacquers. 


x 14’6” high (or long) \%” Steel — Wel 
ed construction — 1700 gallons. 


and types. 


ERMAN-HOWELL DIVISION 
LURIA er & TRADING 


332 South Michigan Ave. 
Chicago 4, Ill. 


Telephone: Wabash 2-0250 


STORAGE TANKS 


GLASS LINED TANKS — USED — 3000 

allon capacity. Welded construction — 
Equipped with man- 
h . Suitable for milk, food products, 
lily white chemicals, solvents and fine 


SH TANKS — USED 54” Cyester 


US TANKS—Various sizes 








EQUIPONOMICS 


BIRD cont. CENTRIFUGE—36” x 50”, 8.8. 304 


CENTRIFUGE—ATM Suspended, Steel, 48” com 


PRESSES—18"x18”, 30°x30”, 36x36”, 42x42”. 


333 Rahway Avenue 
Phone: Elizabeth 4-2722 





LOID MILLS—All S.S.Construction, 3”, 6”, & 
ortars 


MixeRS, D. A.—Sigma Blade, Jktd. Steel & 8.8. 
it 50, 60, 75, 200 ‘ 
NICKEL CLAD KETTLE, Jktd. Agit. 750 Gal. 


We Buy Surplus Equipment and Complete Plants 
PROCESS PLANTS SERVICE, tne. 
Elizabeth, » & 








March 1955—CnemicaL ENGINEERING 





SEARCHLIGHT SECTION 





ROCESS EQUIPMEN 


CENTRIFUGES—40” _ SS, 
40” Steel, Susp., Perf., 714 


Super-D-Hydrator C-27, 316 SS (NEW). 
COLUMNS—11’x84’ steel, welded, bubble 


cap, 18 trays, 4392 caps, 100# ASME. 


9’x42’6” steel, chrome lined, packed, 


5’x15’ Struthers Wells. 20% nickel clad, 
Rotary Vacuum, w/500 sq. ft. con- 


denser. 


EVAPORATORS—488 sq. ft., Double Ef- 


fect, SS. 
Swenson, Trifle Effect, steel, long tube. 
860 sq. ft., 8 pass, Ammonia. 
FILTERS—Sweetland #5, SS, (30) 24” 
leaves, 2” cc. hyd. close. 
8’x10’ Oliver, Rotary, Vac., steel. 
KILNS—Roto-Louvre 207-10, 310-16, 
604-24 steel; 705-20 SS. 
16”x12’6” & 3’x24’ Monel; 3’x26’, 
4x27’, 4’x30’, 4x42’, 46x50’. 
5'x44’, 5’x50’, 5’x67’, 8’x125’, 
9’x80’, 10’x50’, 10’6”x112’. 
MIXERS—Struthers Wells 6’x9’ SS clad. 
jktd. rotary. 
Patterson, 4’ conical, 29 cu. ft., 5 HP. 
Baker Perkins 18-DIM, SS, 300 gal. 
Sprout Waldron 67, 27. & 10 cu. ft., 
SS clad., jktd. 
REACTORS—!000 gal., SS 304, jktd., 
ASME. 


750 gal., SS. jktd. & agit. (UNUSED) 
25 gal, jktd., agit. 600% int, 100# 
jktd., copperized. 


—3> SEND FOR OUR LATEST BULLETIN <€<— 


HEAT & POWER CO., Inc. 


70 Pine St. New York 5, N. Y. 
HANOVER 2-4890 
Machinery & Equipment Merchants 


— Perf, 





For Sale For Sale 








i—J. H. Day #2, 75 Gal. Brighton Mixer. 
f= itis 40 to S00; Gal. 


art M 8, 15 and 40 gal. 

tle gre D Rolter Mills 9’x24” te 10°x40”. 

3—#”" Premier Colloid Mills, watercoeled. 

2—#281 Mikro-Puiverizers with 1@ hp Meters. 
SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 














WE'LL TAKE 
A LOAD 

OFF YOUR 
MIND 

by taking idle machinery 5 


off your hands—one ~ 
machine or your entire plant. 


QUICK ACTION—CALL ON 


“CONSOLIDATED” 





See our advertisement on page 385 








MOST VARIED STOCK 
PROCESSING EQUIPMENT 


From Your |FIRST| Source 

















COMPLETE PLANTS FOR THE PRODUCTION OF 


Co2 (DRY ICE) SOLVENT EXTRACTION CHEMICAL FERTILIZER 
DISTILLERY PELLETING BRIQUETTING veo ae 

BREWERY PECTIN. EXTRACTION 
PRINTING INKS 


RUBBER LI 
OIL EXPELLER COTTON SEED OIL PAINT & LACQUER 





CANNING 
FRUIT & CITRUS JUICES 








TYPICAL ITEMS FROM OUR INVENTORY 


j%& Stokes Rotary Jacketed Vacuum Dryer; 30” x 10’ complete. 

3% Devine Vacuum Shelf Dryer No. 12; shelves 40” x 42”. 

% Squier Stainless Clad Rotary Atmospheric Dryer; 30” x 20”. 

%& Bagley & Sewell Double Drum Dryer; 28” x 60” with Accessories. 
%& C.E. Two Stage S.S. Flash Drying System; 1000 Ibs. evap. per hour. 


Raymond Flash Drying System including No. 47 Imp Mill, Dust Collector, Cyclone, 


Gas Fired Heater and accessories. 
%& Louisville Steam Tube Dryer; 54” x 40’ with Cooler 38” x 20’. 
% Rotary Jacketed Vacuum Dryer; 52” x 102”; Dust Collector and access. 
%& Copper 2000 gal. Vacuum Pan; manhole type; coil heated. 
je Zaremba INCONEL Double Effect Evaporator; 60” x 17’ and 84” x 15’6”. 
2 Swenson Quadruple Effect Evaporator; Long Tube Vert. Film Type. 
* Stainless Steel 40 cu. ft. Double Ribbon Jacketed Mixer; 32” x 96”. 
te Porter Type 316 S.S. 30 cu. ft. Ribbon Mixer. 
%& Stainless Steel 63 cu. ft. Ribbon Mixer; 36” x 100”. 
%& Sprout Waldron 283 cu. ft. Steel Ribbon Mixer; 5’ x 10’. 
oe Readco 210 gal. Jacketed Heavy Duty Double Ribbon Mixer, 30” x 68”. 
oe Sprout Waldron Stainless Ribbon Mixer; Continuous Cylinder; 28 x 12’. 
% W. & P. Type Heavy Duty Double Arm Jktd. Mixer; 100 gal. working. 
%& Baker Perkins 200 gal. Jacketed Double Arm Mixer; size 17; BB/V11. 
oe Stainless Tumbling Barrel Mixer 5’ x 5‘; baffled interior; 3 H.P. 
Lancaster Mix Mullers; Type EAG3 and EAG4 with accessories. 
% Stainless Steel Bubble Cap Column; 16 sec.; 854” x 19’; complete. 
% Aluminum Column; Bubble Cap; 60 plates; 2712" dia. x 36’ high. 
3% Pfaudler Glass Lined Jacketed Reactors; 150 gal., 400 gal., 1000 gal. 
% Monel 750 gal. Reactor: Jacketed and Agitated; 5’ x 5’. 
% Lancaster Stainless Lined Rotary Reactor; 300 PSI; Int. 50” x 17’. 
Dopp Cast Iron Jacketed and Agitated Kettles; 650 gal.; 61” x 68”. 
3% Bethiehem Cast Iron Sulphonator; 79” x 7414"; with Coils in Jacket. 
Orville Simpson Rotex Sifters; 30” x 60; 60” x 84”; 40” x 120”, 
3% Robinson Unique Gyro Sifters; 20” x 69”; 20” x 86”; 40” x 60”. 
A. O. Smith; Type 405 Stainless Lined Pressure Tanks; 135 PSI; 10’ x 30’. 
% Horizontal Lithcote lined Tank; 3500 gal. 6’ x 17’. 
* Oliver Horizontal Rotary Vacuum Filter; Pan 7’ Dia.; Stainless Contacts, 
plete with Drive and Discharge Mechanism. 
Shriver & Sperry Aluminum Filter Presses; 12”, 18, 30”, 36”. 
3% Shriver & Sperry Stainless Filter Presses; 12” and 18”. 
2 Enzinger Pressure Filters; 15 leaves in tank 48” x 91”. 
A.T.&M. 30” S.S. Suspended Centrifuge, plow discharge; 20 HP. 
oe A.T.&M. 42” Type 316 Stainless Suspended Centrifugal; 30/15 HP. 
% Sharples Super-D-Hydrators; Models C20 and C27 in Stainless. 
Sharples Super-D-Canter Type 316 SS; Model PN 14. 
DeLaval Nozzle Ejector Stainless Centrifuge or Yeast Separator. 
ok Bird 36” x 50” Centrifugal Filter; Rubber Cov. & S.S.; 40 HP. 
Bird 18” x 28” Continuous Steel Centrifuge with solid conical bowl. 
ok Bird 40” x 60” Continuous Stainless Steel Centrifuge 50 H.P. plus accessories. 
Horizontal Vulcanizer 6’ x 10’; Simplex Door; ASME-U69; at 125% PSI. 
Buflovak Stainless Clad Vac. Filter-Dryer; Jktd; 78 x 58” complete. 
Colton Model #512 Single Punch Tablet Press; 3” x 112" die; 5 HP. 
3 Ross Stainless Steel Heat Exchanger; 1100 sq. ft. surface area with 284 tubes. 
American Ring Roll Pulverizer with 50 HP 3/60/220-440 V motor. 
ok international Type X24 Pebble Mill 8’ x 8’ with 50 HP gearmotor. 
% Patterson Buhrstone Lined Pebble Mills; 5’ x 8’; 6’ x 6’ and 6’ x 8’. 
oir Hardinge Conical Ball Mill 10’ diameter x 48” face. 


Send for LATEST BULLETIN for Complete STOCK LIST 
FRED R. FIRSTENBERG, Pres. 


PARKING ON THE PREMISES 


Phone: STerling 8-4672 | 
5 PADS 


com- 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
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JUST ACQUIRED—for PIECEMEAL LIQUIDATION 


Former Jersey City, N. J. processing plant of the 
MUTUAL CHEMICAL CO. 


Machinery and Equipment previously used to process Chrome Ore into Chromium Chemicals 


5 Rotary Kilns—?7* dia x 64°6" long; 7’ x 60; 5° x 30° 

3 Ruggles Coles Rotary Dryer—4’6" dia x 40° long; 4’ x 40’; 
4° x 24 

1 Christie Rotary Dryer—4’ dia x 25’ long 

1 Hardinge Conical Ball Mill, 8’ dia x 60” long, 200 HP motor, 
Steel Liners, Feeder, Classifier and Dust Collector (built 
1944) 

2 Jeffrey 18” x 24” Type A Hammer Mills (1 new in 1953) 

2 Fuller-Lehigh 42” dia Pulverizers, 100 HP motor 

1 Link-Belt Skip Hoist, 4800# Cap., 48 tons per hour 

1 Link-Belt gasoline driven Crawler Crane, 50’ boom, 1% yd 
bucket, 244% ton veyor, Pan Conveyor, Bucket Elevators, etc. 


Motors (up to 200 HP)—Speed Reducers—Blowers—Exh s—Pumps—Scales—Hoppers—Bins— 
Screens—Mixers—Miscel. Plant Equipment. 


IMMEDIATE SHIPMENT INSPECTION ON PREMISES 


Contact our Mr. Robert Betz, c/o Mutual Chemical Co., 
201 West Side Ave., Jersey City, N. J. (phone Henderson 3-2161) 


1 Osgood gasoline driven Crawler, ¥2 yd shovel. 
1 sae #10 Filter, 27 leaves on 4” centers (new in 
1944 
1 Sweetland #5 Filter, 27 leaves on 3” centers 
1 Bird 24” Horizontal Continuous Centrifuge 
1 Fletcher 40” Suspended Steel Centrifugal, Perforated Bas- 
ket, Bottom Discharge 
100 Steel Tanks—1300 gal. to 15,000 gal.—_some with mixers. 
Over 4000 ft. Conveying Equipment—various sizes and types— 
such as Screw Conveyor, Drag Conveyor, Redler Conveyor, 
Flat Belt Conveyor, Trough Belt Conveyor, Apron Con- 





In collaboration with 
MARTIN I. COWEN 
233 Broadway, New York City 
Phone Barclay 7-9190 
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1413 N. 6th St., PHILA. 22, PA. 
NEW AND GOOD-AS-NEW EQUIPMENT 
Need 1 Air 7 Chrome. vert. x10" deep. Ms 
I Robbins Vi Vibrex —z7, — hy sercen, tingle deck Stai -d Stoum Jechoted Rondoo — 
SINCE 1902 fed impregnatin 
STATIONARY 


Phone STevenson 4-7210 
CUUUERGEEEEGEUELOGGGEREGGSCEEEGGGERGRGGRGGREDERGREEREEREDEGREREORRRREEEEEERERGREGRORAREGRGQEOERECGRDOREOEGOEGREGRUREGGRUGEEDQNGRURREERREGUEORNRQQQQQRERREOORR0RR00000~ 
2—Buflovak Double Drum Drye: emai. Van Sau Resery Oryes, yee, Saw 
aes Tank #430 Davenport Rot Jens Tube Dryer, 6 
20—Jacketed Ketties—Stainless. Copper. Aluminum Mil 10s New 
jacketed 
Pebble & Tube Mill, °'x22’—Bubrstone Lined 
AMERICAN AR of JERSEY vew Pressure © Cookers, | x18” & 24°28” Mill, porcelain lined 17”x27” 
AIR FOR SALE OR RENT oe ene et eugel Puan, 100 aon 
nating Tank 42"x52" 
GAS @ DIESEL @ STEAM e@ ELECTRIC 
New and Quality Rebuilts 
42 Gem ‘100 psi Sar we 





Crystalizers—10° fone 
Air Compressors, Type AL-628 Sparkler S.S. Filter 18-D-6 
—Manton Gaulin gy! s/Homogonize | 125 gph 3—3,000 gal. Jacketed Kettles with Turbo Agitators 
2—I1&R Vacuum Pumps, 5 i—#10 J. H. Day 300 gal. Sigma Blade Mixer, 
5—Heat Exchangers (some pi steel) Jacketed 
4643 LANCASTER AVE., 


H ° L ©) E B & S e) N PHILADELPHIA 31, PA. 
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STEEL STORAGE TANKS 
56—R.R. Type Tank Car Tanks 10,000 & 8000 Gal. 
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pressors for special air 
A applications and condi- 


PORTABLE 15 CFM to 600 CFM 
VACUUM PUMPS 3 crm to 5881 CFM 


DELIVERIES Always prompt 








MARCH SPECIALS 


Orville Simpson #11 Sifter, w/mtr. 
Mikro Pulverizer, Bantam, #1-2 & 4 
Day 70 cu. ft. Jktd. Spiral Mixer, 10 HP 
Link Belt S/S Rotary Dryer, 5’ x 20’ 
New 5000 gal. S/S Horizontal Tank 
Day 5 gal. SS Jktd. Mixer, sigma arms 
Gen. Amer. 42” x 120” Twin Drum Dryer 
Hersey 4’ x 30’ SS Rotary Dryer 

56 cu. ft. SS Spiral Mixer, New, 7144 HP 





NEW—Steel & S/S Mixers, Kettles & 
Tanks Fabricated To Your Specifica- 
tions Engineering Advice Available 











WE BUY COMPLETE PLANTS OR SINGLE 
vars WHAT HAVE YOU FOR SALE OR 


you CAN BANK ON 
EQUIPMENT 
CLEARING HOUSE, INC. 


111 33rd Street, Brooklyn, N. Y. 
SOuth 8-445 1—4452—8782 











Cap. Heavy Construction 
&~15.000 & 25,000 Gal. Ys in. Horiz. 
48 BALL, ROD & TUBE MILLS | 
rae", 8'x48", | 8'x22", 6’x22”, 6'x36", 5’x36”, 
4x5’, 4x7’, 4’xi4’, 5’xi¥’, ona, 5x18, 
: 6x8, 6 6x9’, ext, 7’xS’, 7’x6’, 7’x7’ 
"16—-ROTARY DRYERS & KILNS 
¥ x26", 4x2, 4'x42, 57x35, 8x45", 6x50’, It "x75, 
"x80, 6° & 8'x60, 4—7'xI10', | 8’xI25, 
SiOxi2s", 10'x160" 
5x35’ Ruggles Double Shell XB8 
3—STEAM TUBE ROTARY DRYERS 
LOUISVILLE TYPE 5’x40’, 6x30, 
CRANES & LOCOMOTIVES 
“Hy & 44 ton G.E. DIESEL ELEC. “Locomo- 


Ss. 
25 T AMER. DIESEL LOCO. NE. 
30 TON onio DIESEL LocomoTive CRANE. 


STANHOPE, 60 E. 42nd St., N. Y. 17, N.Y. 














NEW PORTABLE MIXERS 


. new and used. $126. Enclosed, 
Stainless Steel. 


Northern Ohio Engineering Co. 
Box 3363, Akron 7, O 
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SEARCHLIGHT SECTION 








SIMPLY BEAUTIFUL 


THAT’S RIGHT —IT’S SIMPLY 
BEAUTIFUL WHAT YOU CAN 
SAVE WHEN YOU BUY FROM 


GELB 





6” dia. x 14’ Str. Side—New. 
Jacketed Mixer, Vacuum Cover ASME. 


W.P. Jacket 100 psi, Int. 30 psi. 





“are 10,000 gal. Horizontal Acid Glass-lined Tanks, 
1—Read 10 gal. Stainless Steel Double Arm Sigma Blade 


1—Pfaudler 5 gal. Glass-lined Jacketed Reactor, with Agitator 








AUTOCLAVES—KETTLES 
TANKS 


1—Alloy Fabricator, 100 gal. Monel Auto- 
clave jacketed and agitated, 2004 in- 
ternal, 100# jacket ASME. 
1—Pfaudler Glass lined, Series R, 500 gal. 
Jacketed Vacuum Reactor, with Impel- 
ler Type Agitator and Drive. 
1—1600 gal. Type 347 Stainless Steel Stor- 
age Tank. 
3—Stainless Steel Jacketed, Agitated 
Vacuum Kettles 650 gal. 
1—Struthers Wells Steel Jacketed Vac- 
uum Reactor, 1800 Gals. Cap. with 
Drive, Turbine Agitator & Coils. 
12—Koven Stainless Steel Jacketed Vac- 
uum Kettles, 380 Gals. Cap. Each. 
1—Penn. Type 304 Stainless Steel Tank, 
3000 gal. 


CENTRIFUGALS 


1—DeLaval Type 316 Stainless Steel 
Multi-Matic Centrifuge. 

1—Fletcher Stainless Steel Suspended 
Type Centrifuge, 40” Perforated Bas- 
ket. 

1—A. T. & M. Stainless Steel Susp. Cen- 
trifuges, 48” Imperforated Basket. 
1—Sharples Type 316 5S.S. Super-D Hy- 

drator, Model No. C-20. 


COLUMNS 


1—Badger, 5’ dia. x 23’ Copper Column 
20 bubble cap trays (New). 

1—Struthers Wells, 24” x 30’ Nickle Frac- 
tionating Tower 60 psi. 


DRYERS—KILNS 


1—Buflovak 32” x 90” Double Drum 
Dryer—Complete. 
1—Allis Chalmers 28” x 60’ Double Drum 


CHEMICAL, RUBBER, OIL, 


U.S.HIGHWAY No.22, 


CHEMICAL ENGINEERING—March 1955 


THE GELB GIRL—MARCH 1955 


1—Buflovak Single Door Vacuum Shelf 
Dryer, 20 shelves. 

3—Devine Single Door Vacuum Shelf 
Dryers, 5-13 shelves. 

1—Devine #A Laboratory Vacuum Shelf 
Dryer with 3 Stainless Steel shelves. 


CONDENSERS & 
HEAT EXCHANGERS 


1—Lummus Stainless Steel Heat Ex- 
changer, 360 sq. ft. 

1—Struther Wells, Hastelloy “B” Heat 
Exchanger 480 sq. ft. 

1—Colonial Monel 338 sq. ft. Condenser, 
Shell 50 PSI Tubes 100 PSI ASME. 


FILTERS 


10—Shriver & Sperry Plate and Frame 
Filter Presses from 12” to 42”. 

1—Sweetland #2 Stainless Steel Filter. 

2—Feinc Type 316 Stainless Steel 6’6” x 
6’ Rotary Vacuum String Discharge 
Filters. Complete. New. 

1—Shriver, 36” x 36” cast iron 4-eye 
closed delivery Filter Press with Hy- 
draulic closing device, 64 chambers. 

1—Shriver, 30” x 30” cast iron 4-eye 
closed delivery Filter Press with 34 
chambers. 


MIXERS 


1—International, Stainless Steel Ribbon 
Mixer 50 cu. ft. w/drive. 

6—Simpson Intensive Mixers #0 and #1. 

4—Baker-Perkins Double Arm Jacketed 
Sigma Blade Mixers, 100 gal. ca- 


CATALASE ae OA) 








1—Day 50 gal. Stainless Steel, jacketed 
double sigma blade mixer. 


4—Pfaudiler 50 gal. Glass Lined Jacketed 
Vacuum Reactors Type ES with An- 
chor type agitators. Jacket 75 psi. 


4—Nooter 1000 gal. Stainless Steel Type 
316 Jacketed Reactors, 56” dia. x 
5’6" ASME 50 PSI INT. 110 PSI 
Jacket—NEW 


1—Steel and Alloy 3’ x 15’ Heresite 
lined Rotary Vacuum Gryer, ASME 
Jacket 60 PSI 


1—3’ x 12’ Stainless Steel Jacketed Ro- 
tary Vacuum Dryer 








1—Struthers Wells Double Arm “North- 
master” Mixer, 50 Gals. Working 
Cap., 100 Gals. Total Cap. 

1—Lancaster, Stainless Steel Muller 
Mixer Model LW w/motor. 

1—Robinson 17.5 cu. ft. Jacketed Steel 
Ribbon Powder Mixer. 


PULVERIZERS—GRINDERS 
—MILLS 


1—Eppenbach QV-8 Stainless Steel Col- 
loid Mill with motor. 

l—Abbe #00 Rotary Cutter with 3 HP 
Motor. 

1—Mikro #2TH Stainless Steel Pulverizer. 

1—Mikro #3TH Mikro Pulverizer with 30 
HP Motor. 

1—Mikro #3W Pulverizer. 


B & SONS, ix. 


UNION,N.J. 


PLASTIC and FOOD PROCESSING MACHINERY 


> MU rdock 6- BRAD 
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DEPENDABLE EQUIPMENT 








CENTRIFUGALS & = 
2—DeLaval 84-51. 9 hp. mo 
10 hp. moter 
1—DeLaval Hire — 5 hp. motor. 


1—Tolhurst 32” s 
1—Tolhurst 18” cumended, st. steel. 


DRYERS 
1—Porter Devine 2 x 4 vac. drum, 316 s.s. 
direct h 


2—6 x 50° Lacy eat. 
1—Buffalo Vacuum Shelf, 5 42 x 42” 
shelves. 


to 
steel agitated Cooke 


LOEB— 


MILLS & PULVERIZERS 
Pebble: Abbe porc. lined, ed. 215 gal 
Sroll Day 12x32, 16x 40". 
Hammer: William 


40, 50 hp. 
lotte 10, st. st., 3 hp. 
3 ier 3° s. st., 742 hp. 
Colloid: Premier U-3, 71 hp. 


Seeeee: Semesnen bub 
3 

Colloids Charlotte 
Colloid: 


7—Double arm sigma blade 5-100 gal. 
1 — blade 30-100 gal. 
18—Dry Powder to 77 cu. ft. cap. 


1 Olen é Tiles 100 gal. ‘ change can. 
6—Olsen 


& iigner 100-150 gal. lead- 


color. 
MISCELLANEOUS 
Tanks: Stain. steel up to 1200 


Screens: Selectro 3-deck 4x 10°. — 
ne ethge Rha st. steel. 
Sterilizers: Climax 20 x 36”. 


Screens 
Pumps: trifugal, rotary and gear, 
vacuum—large stock. 


We are always interested in purchasing your surplus equipment for 


cash. Send us your listings. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. 
Telephone: Seeley 8-1431 


Chicago 22, Ill. 
Our 31st Year 











BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILNS 


CENTRIFUGALS & CENTRIFUGES 
4—Tothurst 40” ded 


‘A Stainless. Also #6. 
3—De Laval watt Carters #200, 300 & 301. 


i—Vallez 41 Stainless 
Ss & Shriver 12” to 36 
Sweetiand & Oliver Rotary Voorn 


Covered Leat Filter, type 
sé weed.” 





Abbe x 30° Chrome-Mang. Ball Mill. 
#1 Raymond Automatic Puiverizer 20 H.P. motor. 
j= 7 oe Creer 30 H.P. Complete. 


Raymond Hinged Hammer Mill. 
Roll Crusher. 


Jeffrey 18” x 18” Si 
Buchanan 5” x 12" Jew Crasher. 


NEW —_—, Bi & CAR 


BON STEE 
Y YOUR SURPLUS MACHIN 
PARTIAL 


Cutters, 
remier i'/2 H.P. Colca Mis. 








i—Marco 200 Stai 
Filling Machines 
Rotary & Single 
i—Howe Mogul Barrel 


acl inery for Toilet, aay Chip, Liquid. 
Plastic & Rubber Mills & ers. 
Plastic & aaer yer. t+ ma Extruders & In- 
one ¢ Equipme 
BUILT TC To year 9 * aay 
Y & COMPLET 





LISTING, WRITE FOR BULLET! NS 


STEIN EQUIPMENT COMPANY 


107 - 8th St. Brooklyn 15, N. Y. 


Sterling 8-1944 


Cable Machequip 








CFM I 
CFM Penns: 


ON 40" wr x 48” L. w/3 H.P. 
Varidrive—Syntron S/L F447 100 TPii—Selenium 


‘ect. 

+ $7 om Chalmers 10 x 20—Champion 
. Reg. 8 x 14—GA30, 24 

(150 H 


HARDINGE ides tan, Units 24” dia—t! wet, 
i dry—@’ x 7’ x 22”, Ball 7’ x 48” pebbie— 


oti Sa 3, bl ae | 5, re 4x 12 
ree Bias Jars (new), 24 x 36—60 
ee ih S &P bg gal 2 sigma—Ribbon Blenders 
DRYER ROTARY —5', x 40—% sheli—Gear Re- 
FORK LIFT TRUCK—7500% Hyster—New Engine 
exia UST ERS —s000 to 30,000 CF M—also Spencer 
gear), aad (7% H.P., 


Conrnceoons—4 CFM Kel 
d—i94 G 








w/20 H.P. motors 
/600 sq ft—Steel Shells, 
Bronze 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 





mm meme me re ee ee ee ee 


Boeacceruamsc see soins: wom 


DEPENDABLE PROCESS EQUIPMENT 


All Items In Stock . Read ed Your 
Inspection And Immediate livery 


Settles vo to 1688 gal. 

Bae ae 

Mi  & Ba MSO. 
atic. 


Paste Filler, Autom 
AY . Jkt. glass lined presser, og itated. 
rer, Gas F wee, te ioo long. 








ere 


gu 5, 40 trays. 





CALL, WIRE, 
WRITE 


% YArds 7-3665 


ay ~ }:-— GR a 


SOV2O0LOHEO 1m Doge 


10S1-S9 WEST 35™ STREET 
CHICAGO 3, ILLINOIS 











ROTARY VACUUM FILTER 


FEinc 5’ diam. x 3’ face, string discharge. 
Cypress drum and tank; rubber-covered 
agitator and rolls; lead drain-lines and 
valve assembly. Complete with 2 rubber- 
ama vacuum receivers, Nash vacuum 

. Duriron filtrate pump and EXPLO- 
BION. PROOF motors (3/60/220). 


UNUSED—IN ORIGINAL CRATES. 
Purchased 1952 for $14,700. Make offer. 


FS-5367, Chemical Engineering, 
330 W. 42 St., New York 36, New York 











FOR SALE 


6 ft. S.S. Heat Exchanger, 96—i” s.s. tubes. 
000 gal. Horiz. $.S. Tank, 5’ x 14’. 
Effect $.S. E 
8.8. Spray Dryer, 500 Ib. per hr. 
fg gh 4 Double Drum a 
50 to a al. $.S. Mix ome. water Bt. 
, > an 


ank 4’ x 
. 8.8. Truck Tanks, Trailerized 
. Lined Tanks, S.S. D.X. Coils. 


t. Kettle, 35” x 
Kettles, 75 ikt,, A.S.M.E. 
2 Jomogenizers or Viscolizers. 
jal copper baskets. 
nsion Tank Scale. 

wide x 68” long. 


Send us your inquiries 
RS KEHOE MACHINERY CORP. 


New York 17, N, Y. 
Few Hill 2-4616 
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Quick way to keep posted. 

Now it’s easy. Just use CE’s 
new directory of products, equip- 
ment and services. It’s a com- 
plete, finger-tip reference to each 
month’s advertised items and new 


product developments. (p. 396) 





Now—yours for the asking: 


You can now get—free and 


INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials. . 
Equipment and accessories. . ‘ topic in your field. Our compre- 


Processes and services. ... hensive checklist can help you 
Flashback: Last month’s new products 


fast—the latest literature on any 


keep your technical files up-to- 


GUIDE TO TECHNICAL LITERATURE date. (p. 406) 


Chemicals and materials 


Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling Every month you'll find in- 
Instruments and controls dustry’s most progressive firms 
Mechanical equipment 
Pipe, fittings, valves 
Process equipment . . 
Pumps, blowers, compressors check up on what they’re offering 


Services and processes. that will help you. (p. 436) 


INDEX TO ADVERTISERS ee 


Alphabetical list of firms in this issue....... 


Who’s offering what today. 


among CE’s ad pages. You can 


use our advertiser’s index to 


For more information—fast! 
CHECK LIST OF REPRINTS 


Editorial reports new available 


That’s where Reader Service 


postcards come in. They’re easy 


READER SERVICE POSTCARDS to use, bring quick results. Try 
Get more information—fast.......... Inside Cover one out today. (Inside Cover) 
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What It Contains... 


Here’s your complete index 
to the chemicals, materials, 
equipment and services ad- 
vertised in this issue, an- 
nounced in the Product News 
and Process Equipment News 
departments, or listed in this 
issue’s Guide to Technical 
Literature within this Reader 
Service section. 


What the Code Means. . 


Each item has a code that’s 
the key to its location in this 
issue. The numerals show 
the page where you'll find 
the item mentioned. The 
letters L (left), R (right), T 
(top), B (bottom) locate ad 
positions on the page; the 
letters a, b, c and A, B, C 
identify items on a page or 
in an ad. 


For More Information . . . 


You can get more informa- 
tion on any product listed in 
this directory by using the 
Reader Service postcard in- 
side the back cover. Simply 
circle the item’s code number 
on the postcard, then mail to 
us. Answers will come to you 
direct from the companies 
manufacturing the products. 


Contents of This Section. . 


You'll find the product items 
in this issue’s directory and 
categorized as follows: 


Page 
Chemicals and materials 396 
Equipment and acces- 
sories 
Processes and services. . 
Checklist of last month’s 
new products 


396 


Index to Chemicals & Equipment 


Find it tough to keep up with chemical products and 
equipment? You can use this master index as a quick way to 
spot exactly what’s in each issue on any particular item. 


Chemicals 


Absorbers, ultraviolet 
Acetaldehyde 
Acetic anhydride 
Acetone 
Aicids 
Acetic, glacial 
Cyanoacetic 
Fatty 
Peracetic 
Salicylic 
Acrolein 
Adhesives, epoxy resin 
Additives 
Alcohols 
Fatty 
Polyvinyl 
Ammonia 
Anhydrous 
Synthesis, Bulletin 0-54-1 
Ammonium compounds, quater- 
nary 
Brighterners 
Calcium Stearates 
Carbon 
Bisulfide 
Blacks 
Dioxide 
Carbonate of potash 
Carburizing compounds 
Catalyst supports 
Catalysts 
Chemicals 


Petroleum 
Photographic 
Chloride, liquid 
Cold casting compounds 
Cvanuric chloride 
Defoamers 
Detergents 
trans-1, 2-Dibenzaylethylene . 
1, 4-Dichlorobutane 
N,N’-Dipheny-p-phenylenedia- 
mine 
Dispersants 
Dispersions, colloidal 
Dyeing assistants 
Dyes, vat 
Emulsifiers 
Emulsions, paracol 
Epoxidation with H,O, 
Ethanolamines 
Ethyl acetate 


Ethylene oxide 

Extenders & fillers 

Ferrous sulfate exsiccated USP 
powder 

Filter media 

Fluid, hydraulic 

Fluorides, chromium 

Formaldehydes 

Froth flotation 

Gelatin 

Glycerine 

Glycols 


Hydrogen peroxide 

Insecticides 

Isobutyraldehyde 

Latex, vinyl 

Lignin 

Lithium 
Aluminum hydride 
Hydride 

Lubricants, molybdenum disul- 


Molybdic oxide 
Neopentyl glycol 
Oils 
Essential 
Industrial 
Solvent 
Olefins 
Ozones 
Paradichlorobenzene 
Parafhins, chlorinated 
Peroxide bleaching 
Phosphates 
Polybutenes 
Polyethylene 
Polyvinyl materials 
eee 249b 
n-Propyl acetate 
Resins 9a, 365, 410C 
410D, 410E, 410F 


y 
Ion exchange, bulletin 57, 58, 
60 
Melostrength 
Nylon 
Para coumarone indene 


Polyethylene 
Synthetic 
Tetrafluoroethylene 
Vinyl chloride 
Resins & plastics 
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Sequesterants 
Silica gel 
Silicones 
Soaps 
Metallic 
Stannous 
Soda ash 
Soda, caustic 
Sodium 


Cyanide 
Nitrite 
m-Silicate 
Tetraborate 
Trimethoxyborohydride 
Solvents, aromatic 
Styrene, lower purity 
Succinonitrile 
Sulphur, crude 
Sulphur dioxide, liquid 
Surface active agents... .210-la, 411] 
412A, 412B 


Titanium 
Trichlorethylene 
1,1,1-Trichloroethane 
Vaccines 

Vigo 

Wax, petroleum 
Wetting agents 


Equipment 


Nickel-base 

Analyzer recorders, bulletin 52- 
829-56 

Apparel, industrial 

Asbestos 

Autoclaves, high pressure 

Bags, multiwall 

Batteries, storage 

Belts 
Conveyor 


Blenders, on-stream 
Blenders & mixers, bulletin 78... 
Blowers 
Centrifugal, bulletin 0500 
Blowers & exhausters 
Boilers, packaged, bulletin A-104.329 
Bondings, homogenous lead 
Breakers, paving 
Brine making process 
Caps, bubble, bulletin 21 
Carriers, straddle 
Casters & wheels 
Castings 
Corrosion resistant 
High alloy 
Cells, conductivity, catalog 20... 
Centrifugals 
Centrifuges, bulletin 1248 
Classifiers, air, bulletin AH-449- 
1] 
Cleaners, tube 





WROUGHT IRON 


You can save valuable time and 
money by taking your metal fabri- 
cating problems to an experienced 
team right off the bat .. . and that’s 
BOARDMAN! More than 43 years of 
designing, engineering and manufac- 
turing every type of metal product— 
from carbon steel, stainless steel, 
clad steels, aluminum and wrought 
iron—make BOARDMAN qualified to 
handle your fabricating jobs from 
drawing board to flat car. 


THE BOARDMAN CHALLENGE 


Whatever your metalcrafting 
needs may be, let our Chief 
Engineer fly to your plant for 
on-the-spot consultation, at our 
expense. For literature, quota- 
tions or immediate action, write, 
wire or telephone TODAY! 


14#t BOARDMAN co. 


OKLAHOMA 


OKLAHOMA CITY 


P.O. BOX 1152 © PHONE L.D 


PRESSURE VESSELS INCLUDING A.S.M.E. 
CODE VESSELS * BATCHERS * BINS * BURNERS 
* COLLECTORS * CONVEYORS * DRYERS 
* DUCTS * ELEVATORS * FANS * FEEDERS 
¢ FIRE TRUCKS * FLUES * HOPPERS * MIXERS 
* ROASTERS * SPOUTING * SMOKESTACKS »* 
STERILIZERS * TANKS * TRANSPORTS * WASHERS 


MILD STEEL 


254 


FOR 
METAL 
PRODUCTS 
CONTACT 


BOARDMAN 





Gentlemen: — 
Please send me complete information on the use of economical 


“Measuring CORROSIVE LIQUIDS 
is no problem with 


NIAGARA “si:* METERS” 


BUFFALO METER CO. 


MAIN STREET 
BUFFALO, N.Y. 


NIAGARA METERS, based on the data below: 

Liquid re sel 
Temp viene ane 
Flow rate —_ g.p.m. 

Maximum batch gals. 

Name ai 

Company 
- Address 


























5 eee 




















Coatings 
Dispersion 
Protective 
Metal, bulletin VP-1....... 283 
Nickel 
Comparators 
eae oer 247, 263a 
Carbon piston, bulletin CRC- 


Centrifugal 41, 44a, 56 
WN Ceo eG cic ce eas 272b 
Compressors & pumps.......... 58b 
Computers, high speed 
Concrete, cellular 
Condensate drainage control... 
I ee oo eke vee 44h 
EY occ, cate tetas. Cae 248A 
Containers 
Collapsible 
Shipping 
Controllers 
Pnuematic 
Thermostatic 
Controls 
Indicating, catalog CC 
Ba: OUR Whehs ss sss cs aes 265 
RPT er Ay re 420C 
Data file 54-14 
rer ere 420D 


Converters, thermocouple 
Conveying systems 
EES eer 332 
Bag 
Continuous processing 
Gravity & power 
Screw, book 2289 


Rotary 
Crushers 
Gyratory 


ere 286c, 373f, 427A 


Cylinders 
Data processing 
Deaerators 
Reboiling 
Steam jet 
Discs, rupture ......... 244A, 318a 
Dissociators, ammonia, bulletin 


Dryers 
Bulletin A-422 
Lectrodryer 


Drying equipment, bulletin 390. .408 


Dust collectors 
Cloth flat bag 
Bulletin 98 
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Cloth tube, catalog 372........ 28 
Blow ring, bulletin 528R. . . 147 
Multi-cyclone 
Wet 
Ejectors 
Elbows, reducing, catalog 54.... 
Equipment, sizing & separating 
granular materials, bulletins 
CPG-2, L-1 
Evaporators 97, 254-5, L424 
Exhausters, rubber-lined, bull 
2424-F 
Fabrications 
Metal 
Process equipment ...131, TR343 
Steel & alloy plate 414A 
Fabrics, filter, industrial 
Fans, cooling tower 
Fans & boosters, bulletin 109-A. .89h 
Feeders, apron & grizzley 
Felts, refractory 
Filter aids 
Filter cloth 
Catalog E 
Filters 
Felt 
Industrial 
Milliporle 
Pressure, rotary drum 
Rotary vacuum 
String 
Filtration 
Filtration equipment, continuous. 331 
Fire extinguishers : 32 
Dry chemical 
Foam 
Portable 
Fittings 
Pipe, catalog 653 
Polyvinyl] chloride 
Stainless steel 
Bulletin S-3-55 
Welding 
Flange specifications 
Flotation units 
Gees, catalog G2... 5555 333 
422B 


Gas diesels 

Gas dispersion 

Gaskets, rupture-proof 

Gears, motor, bulletins 4-1p21, 
4-1p31 

Generators 
Gas 





The entire fluid end of this chemical pump 
is available in any of the following 
metals: 316, Gould-A-Loy 20, 304, all 
iron, all bronze or bronze fitted, all iron 
with stainless trim. Nine sizes ranging 
from %” to 3”; capacities up to 720 


GPM; heads to 200 ft. 








You get a lot for your money 


in this new chemical pump 


New design features of the Goulds Fig. 3715 
centrifugal pump offer you special operating 
and maintenance advantages in handling 
acids, alkaline liquors, and slurries. 

The liquid end of the Fig. 3715 is the same 
as in its immediate ancestor, the Fig. 3705. 
Thousands of severe-service applications 
have shown us no way to improve it. But the 
support head is completely new. It’s a 
sturdy, box-type design with water cooling 
which raises the maximum liquid tempera- 
ture limitation to 350° F. It has grease- 
lubricated standard bearings with grease 
relief that helps prevent over-lubrication . . . 
and a simple, positive external arrangement 
for adjusting impeller clearance without 
as cg agar 

ith the stuffing box under suction pres- 


sure only, you will have infrequent need for 
eoncest and a new freedom from excessive 


leakage. You can inspect and clean the in- 
terior, and you can. remove or replace the 
impeller, without disturbing suction and 
discharge connections. 


Inert gas, bulletin 100-B-14. . .416 : Bulletin 725.4 describes all the operating and maintenance 
Steam oti advantages of the Goulds Fig. 3715 chemical pump. It defines 
Catalog 622-F ; the extensive standardization this design accomplishes for 
Cl lvest simplifying your parts inventory. It gives you detailed 
ame, peepee performance curves. We will be glad to send you a copy. Just 
coBEles, rubber frame write for Bulletin 725.4. 
raphite 


Graphite equipment, carbon im- a 
pregnated —— 

Grating & stair treads 

Grinders, fluid jet i 


Guns, welding 


Ns 4) 


Hangers ATLANTA + BOSTON + CHICAGO + HOUSTON + NEW YORK « PHILADELPHIA 
Spring, bulletin 54 PITTSBURGH + TULSA 
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How LATTICE BRAID* 
‘Taflon’ Packing 


saves Newton Falls Paper Mill, Inc. 
51,000 a year on one machine 


*Registered Trademark. Only 
Garlock makes Lartnice Brain 
rod and shaft packings. 


Up to a few years ago, Newton Falls Paper Mill, Inc., Newton Falls, N.Y., 
used an ordinary flax packing on the agitator shaft of a bleach chest employing 
liquid chlorine as the bleaching agent. With this flax packing there was a con- 
stant leakage of stock and bleach liquor, so Newton Falls decided to try our 
Lattice Bra Teflon Packing. The customer now reports that Garlock Lattice 
Brain: (1) prevents the loss of stock and bleach liquor, (2) has a service life of 
from 1% to 2 years. This adds up to savings of $1,000 per year on one machine. 

Put Garlock Lattice Braip Packing to work for your company. All the 
braided strands of this unique packing are lattice linked together into one 
structural unit. The strands hold together even when the packing is worn far 
beyond the limits of wear of ordinary braided packings. 

Lattice Braiw is made from flax, cotton, asbestos, wire-inserted asbestos, 
Teflon, and asbestos with Teflon impregnation—for various types of services. 


Get all the facts about Lattice Braip packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham ¢ Boston ¢ Buffalo ¢ Chicago « Cincinnati ¢ Cleveland 
Denver « Detroit « Houston « Los Angeles « New Orleans « New York City ¢ Palmyra (N: Y.) e Philadelphia 
Pittsburgh « Portland (Oregon) e¢ Salt Lake City * San Francisco ¢ St. Louis ¢ Seattle e Spokane e Tulsa. 


in Caneda: The Garlock Packing Company of Canada Ltd., Toronto, Ont. A 


¢t The Du Pont Company’s Trademark 
LATTICE BRAID 
PACKING 


# 
a a ae nao 


: 


G 








Variable spring 
Heads, stainless steel 
Heat exchangers. 24-5b, 113, 231, 348 
R427, 419A, 419B, 419C, 248C 
Bulletin 120 403 
Shell & tube, bulletin HT-654.148 
Heat transfer equipment. ..2, 234-5b 
POOR Roo. sy cakcok sas hon 419D 
Deaerating 
Drum 
Far-infrared, radiant, book 
ea RRR 5 RRS ere 2) 290 
RS i hao 5 uodly ale» alsa 248D 
Industrial 
Pipe line 
Radiant 2 
Thermal liquid ............ 420A 


Hoists, air 
Hoses 
Humidity conditioning units, lit. 
le el sw kw dhe @ 285 
Indicators 
Bin level 


Industrial waste treating units... . 
Instrumentation, waste treat- 
ment, bulletin 7302......... 20-1 
Instruments 
Pressure, volumetric ......... 287 
Ring balance, bulletin MSA-102.81 
Spectrometer 
Insulations 
Fireproof 
I rankh Mik Ci Asaiain 038 3:0 27 
Process control 
Thermal 
‘Weatherproof ............. 
MD EE. os cee ca ciee. 42 
ea ee 274 
Isolators, shock & vibration... . 
Jet apparatus, bulletin J-1 
Joints & couplings 
Bulletin FC-952 
Teflon 
Kettles, phenolic resin 
Kilns, 
Dryers, coolers 
Rotary 
Bulletin A-422 
Laboratory equipment 
Laboratory machines 
Laboratory & pilot plant equip- 
ment, bulletin 77-A 
Laminates, resin bonded 
Linings 
Protective 





Losing your friends? 

Sure are, if you're not keep- 
ing in touch with our advertisers. 
For they're your friends, offering 
help through new and better 
products and services. You can 
use our Index of Advertisers to 
keep in closer touch with these 
friends and what they're doing 
for you. 
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Bulletin 25D 
S ded 
ee ae FOR INDUSTRIES 
Materials of construction, clad WHERE HEAT AND 


steels 
Materials handling tm, CHEMICAL CONDITIONS 
Automation, bulletin 0351 : 
Bulk ARE EXTREME 
Bulk-flow, book 2475 
Materials, high temperature 


Bulletin 2448-C Weld forgéd 


Selection Book 566S 


MNT MUR a Winis 0: sch ae 3:0 ate alan 244B = 
Gyro mass 
Magnetic flow | 


Stainless steel 
Meters & controls =“ GRATING AND STAIR TREADS 
Mills 

Ball & pebble, bulletin 

Colloid 

Compacting 

Grinding 

Bulletin 17-B-11 
Hammer, helix-seal 
PI 6 oni a ss 05s wee Ae 





Swing Medee . «is cscwnsees ss 286f | 
46, 430A | 
Data sheet B-107, catalog 


Bulletin 606 | *K 
oe bulletin A....... 89k ae ANOTHER BRAND NEW 
Dry batch 


Laboratory, catalogs DH-50, | AVF ARARIGAN SERVICE TO INDUSTRY 


Portable 430C, 430D 
Bulletin 74-A 891 
Catalog B-108 STAINLESS STEEL Grating and Stair Treads — new boon to 


Side entering, bulletin 72-A...89b : ‘ , : , in 
Catalog B-104 industries where grating must withstand acids and corrosion! 


Top entering, bulletin 73 KERRIGAN Weldforged Grating — one-piece, inseparable 
Propeller type, catalog 


B-103 units, made in all types A.1.S.I. and S.A.E. Standard Stainless and 
eae mh easie: heat‘resisting steels and electronically resistance welded to stand 


torn ae slow speed, up under the severest kind of punishment AND FABRICATED 
Shithiea Sk aotenbiile teulieiens TO BE FREE OF ANY “ACID-TRAP” RIVETS OR NOTCHES! 


bulletin 62-A : . 
Motor starters, circuit breaker. . . . Kerrigan also offers you a complete custom service: shop draw- 


Motors ings are sent for your approval and grating is fabricated to your 


exact specifications (with finished grating match-marked for 
by Fagen oy — easy installation). Let us send you detailed information. We 


a shall welcome your inquiries on this new Stainless Steel Grating. 

OZZIes 
Fog Write to 
Spray, catalog 24 T 

Oilers, air line 


Packings, lattice brad, folder KERRIGAN IRON WORKS, Inc. 


AD-131 : , , 
Packings & gaskets, Teflon General Sales Office — 274 Madison Ave., New York City 


Pails, stainless steel 
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Handles extremely thick 


slurries with high 
specific gravities 











be, 
Ls illlddinpyyyem 
“LE 
~ TR 
Lh 
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Mtdtayyye 


MORRIS Type R SLURRY PUMP 


Heavy viscous slurries with solids ratios as high as 
70% by volume are not unusual loads for a Morris Type 
R Slurry Pump. 

A case in point is this Morris installation at the Mis- 
souri Portland Cement Co., St. Louis, Mo. The two Mor- 
ris 3R Pumps in the foreground each handle 200 GPM 
of a cement slurry at 64% solids with 1.66 specific grav- 
ity. Speed is 1180 RPM. The 6R Pumpin the background 
handles 600 GPM of the same slurry at 880 RPM. 





Long operating life... 


little or no maintenance 


Massive running parts of the Type R compensate for the 
increased load imposed by high specific gravities. Hydraulic 
passages are deliberaiely designed for high concentrations of 
solids—the result of careful study of wear patterns shown by 
pumps in the field handling all kinds of abrasive materials. 
Elimination of areas of throttling and turbulence assures uniform 
wear of all parts. 

There are no internal studs or bolts—no troublesome internal 
joints and fits. The suction disc liner is merely clamped into posi- 
tion between disc and shell. The absence of high stress on the 
shell permits wide variations in its composition—including ma- 
terials of high abrasive resistance—to resist wear and extend the 
operating life of the pump. 


Let our engineers consult with you on your slurry pump 
problems. They'll give you the benefit of 88 years of pump- 
building experience. Or, write for Bulletin 181. 


MORRIS MACHINE WORKS 
Baldwinsville, New York 
Sales Offices in Principal Cities 


Centrifugal Pumps 














PRODUCT INDEX ... 
Pans, grinding & mulling, bulle- 


BS eee ers Sere cee 89} 
ee 242D 
Photo process, dry............ 144A 
a Err yar 266 
Pipe, fittings, & valves 

BED inicw ne sag ah helene 424H 

ce he ee Ey 92 


Polyvinyl chloride ......... 424G 
Pipe lines for petroleum trans- 
EE cin b's diducpinh oo Res 435E 
Pipes 
Malloy | REPS AAT saan 410 
Installation, manual PE-3. .. .22-3b 
| rer ee eet 277 
Piping 
Copper, Publication B-l....... 43 
DED pinccaysmeas'eso0.d'e 234-5e 
Platecoils, bulletin P61......... 288 
NE eb ko OES Ne ste 246E 
IE abs. beh s ooeb 6p Oe 7 
Puwer opermtors .......0.4..8 422C 
a ereee ee 215 
Presses 
Dewatering, continuous ...BL423 
Pee. ere 293, 405 
Rr Or BL347 
Pressure release devices......... 327 
Process equipment .......... 432B 
I 5d as kiew's bas 234-5a 
Glassed steel, bulletin 921... .448c 
Processing, low temperature... .. 217 
rrr 79, TR381, 433A 
Bulletin W-350-Bl6 ........ 368 
ge ere eee 76 
Centrifugal ...318b, 433B, 434A 
a” ae eer 434B 

Bulletin 52B7638 .......... 55 

_  ) BPPerererere 224-5 

Babette 7254 sce omnis 399 
Se eer ee ore 152 
Sues a etiokah snes pene 252C 
8 er 434C 
eS 250B 
Piston-diaphragm ........... 239 
Proportioning .............. 103 
Rotary positive ............ 250C 
I arate 4's 3% 4.x + eR aeha eo 442 
Self-priming, centrifugal, bulle- 

OE er re tee 237 
Slurry, bulletin 181.......... 402 
ERE TE ET oe a 272e 
WOR kik cee > os 250A, 263b 

SR WIT, oon peeve sgu 125 





Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It's designed for 
busy engineers who want to find 
things fast, get more informa- 
tion fast. RS is easy to use, and 
you can bank on it. 
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Vertical, bulletin V-837..... L343 


gee tee 252E 
DONE onc bens ale ented RV aes 61 
Glassed steel, bulletin 920. ..448a 
Reclamation systems ........ TL415 
Pee A. CC PRFRR RD AS 233 
Wemperature 2. ik sles 1337 
Rectifiers, excitron ...........: .67 
Reducers, gear, bulletin 3104..... 29 
Retorts, bulletin A-422........ 278d 
ant SAARI INURL Wega | 416D 
Roll coverings ..........s.055: 370g 
Rolls, crushing ......... 286e, 432C 


Rubber, synthetic “natural”... .144C 
Rubber & plastic compounds... .201 


Scales, catalog 2001............ 418 
PN 5 '5'n's p's 0 e's alee ohh TL349 
Screens 
| EE ie. 303f 
i 303d, 432D 
Seals, mechanical ............. 341 
Bulletin MS-954 ............ 315 
a >) 324 
Rotary, catalog B-111........ 119f 
ee eae eee ee R347 
| EEO ICSC CRE TU RTT SES Cay 286g 
Entrainment, bulletin ME-5. .14-5 
Sharpeners, drill steel.......... 272g 
SHNNE, SOU eae ees 373¢ 
Speed change units, catalog 
8S + rrr Te 90 
CUNO cide ceuvswett L425 
Starters, combination, bulletin 
et 5 BP ene ee 359 
RE a Shetek t Pha es ok 69, 156 
Aluminum-coated ............ 39 
hii aw Law eke 15la, 414D 
PN ok vcore Pies Cevaee 144E 
Stainless. .153, 414E, 414F, 414G 
SN. iS 44k, 432E 


Fine screen, bulletin T-1740. . .80b 
Strainers & filters, bulletins 5, 


Ry ee aia A > i TL423e 
OE a3 cae Ae 417A 
Tandem units, vertical, folder 

eer grr, 437 
Ok RR Sy ee pire i 253 

SL Paar Bi doth ely 213 
a Donkcce xa Seale ke cae BR343c 

NS ae tin a ae 9 ee eee 18-9 

Glassed steel 

Dabetn 916... 2... 6. 448b 

Baetin. 916... i cavvees 448d 
Pate. & WMOWNS. oS oo as 234-5c 
Telemetering .......... 422D, 424A 
Testers, thickness ........... 424B 
Thermo-panels ............. TL347 
Nes oo <i dh a ha eee 154 
Tools, power measurement..... L345 
are ts 6 5a oh ean 0 BR343a 

TOG ois inecexeannas 420B 
be ee 259 
WR iis 5 cus anne ous BL349 
Transformers, unit substation, 

| eR SRT 268 
Traps, steam impulse, bulletin 

NEM sews oy 6G we Fe ae 80a 
Trays 

RE On cs win» « 9 & ain panels 323b 

oe eee eer 323a 
Truck attachments, fork....... 418B 
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hirty Million B.T. U. CAPACITY 


| 














NIAGARA Aero HEAT EXCHANGER | 


Cooling in Chemical Processes 
with Precise Control of Temperature 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. CE 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 





403 








designers 


builders 


equipment 


basic 
industries 


Conveyor 
Systems for 
Petroleum 


Coke 


Autoclaves 


Special 
Valves 


Special 
Fittings 


McNally WELDMENTS 


AT plants in Ohio and Kansas, McNally Pitts- 
burg is fully equipped to produce heavy weld- 
ments. Your equipment can be designed from 
your sketches; or built to your detail drawings. 
For one piece or a trainload, these plants are 
ready to serve you today. 


McNally 
VALVES 


FOR heavy duty or special duty, 
McNally Valves give accurate con- 
trol and long life. The standard 
line includes: Abrasion resistant, 
Gate, Motorized Gate, Cock, Quick 
Opening, Check, Butterfly, Special 
valves made of Cast Iron, NiHard 
or Brass. Fabricated steel valves 
made to your specifications. 


— Manufacturing Service — 
Specification Cast Iron Assembly 
Heavy Machining Platework 
Stress Relieving Structural Steel 

Consulting Services without Obligation 


WRITE for DESCRIPTIVE BULLETINS 


Hy Yoars ry Mss” 


Wellston, Ohio Pittsburg, Kansas 





PRODUCT INDEX ... 


Trucks, drum 
Tubes 
Copper, cabled 
Heat exchanger, aluminum... . 
Water, copper 
Tubing 
Seamless 
Stainless steel 
Bulletin STC-1 
Mechanical 
Titanium 
Tubing & pipe, stainless steel 


Turbine-generators 
Turbines 

Gas 
Turbochargers 
Unions, stainless steel 
Unloaders, box car 


Bulletin FL-154 
Bulletin S-600 


Butterfly 
Control 


Form 1001 
Lubricated plug, catalog 5-CM.251 
Packless, bulletin EC-813 
Pinch-type, catalog FL-382 


Plug, form 202 
Relief 
Safety relief, catalog 1900 
Shut-off 
Solenoid 
Steel. plug 
Valves & fittings, polyvinyl 
chloride 
Vessels 
Knockdown 
Pressure 
Vinylon 
Viscometers 
Weldments 


Wire 

Cloth, bulletins 5, 6, 7....TL423a 

Industrial 

Mesh 

Screens, bulletins 5, 6, 7. . .TL423b 
X-ray machines, portable 
Zeolite systems, hot lime, 

publication 4801 


Services 


Chemical cleaning 
Engineering & construction 
115, 299, 351 

Engineering & design 
Plants 

Chemical, bruchure 101 

Packaged 

Pilot 
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Flashback 


To make sure that you don’t miss 
any news that could help you with 
your job, Chemical Engineering 
is doing a double take for you. 
The index below repeats the edi- 
torial listings only on chemicals, 
equipment and services featured 
last month in New Equipment 
and in Chemicals and Raw Mate- 
rials. Use the postcard (p. 443) for 
more information on any items. 





Chemicals 


ACTH synthesis 
Acids, nucleic 
Additives, paint 
Aluminum, radioactive 


Clay absorption, radioactive waste. . . 
Corrugating medium 
Diethylstilbestrol 

Fluorocarbon 

Hydrazine 

Paper 

Plastic, engineering 

Rhenium 

Rubber, silicone 


Equipment 


Aerosol samplers 
Batteries, truck 
Circuit breakers 
Conduits, electrical 
Controls, load cell 
‘Conveyors 

Portable 

Sectional 
Drum inserts 
Dust collectors 
Elbows, jacketed 
Fittings, polyethylene 
Motor base 
Motors 

Chemical 





Enclosed 
Low speed 
Pumps, chemical 
Solids handling 
Recorders, strip chart 
Screens, electronic 
Scrubbers, turbine 
Seals, mechanical 
Telemeter system 
WME BNOWEEL, 3). x op aie gehen cies 248C 
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Filter Presses Offer 
I Volawan oldleiiielacmice 
Improve Processing 


With Shriver filter presses it isn’t a matter of just cake 
recovery or Clarification. There are many operations that can 
be performed in a filter press or in some variation of 

the filter press design. Here are but three of 

many examples worth investigating. 


These are Shriver brewery 
mash filters, each double- 
sectioned, with 40 chambers 
per section, which can be 
operated independently. 
Uniform, thorough extrac- 
tion of the mash this way 
Saves time, sparge water, la- 





betas 


bor, fuel and power and 
improves spent grains and 
produces drier, sweeter, 
more saleable filter cake. 


This is not a filter press 
at all but a long, multiple 
chamber press for cooling 
-and molding wax and simi- 
lar substances into cakes of 
uniform size, weight and 
appearance, without shrink- 
age. 


For versatility this steam 
heated Shriver Filter Press 
does about everything—fil- 
ters, washes the cake, ex- 
tracts all liquid, and melts 
the cake, all with the turn 
of a few valves. 


There are many applications for 
Shriver Equipment in its multiplicity of 
designs, for cutting operating costs 
and producing better quality. The 
Shriver catalog tells how. Get a copy. 





SHRIVER & COMPANY, INC. + 802 Hamilton 3, Harrison, N.J 


Filter Presses «+ Filter Media + Diaphragm Pumps 


2 Centrifugal Co. 


$ in Francisco 7, Calif. 


Sales Representatives 
Process Eng. & Equipt. Co. The Watts Co. Richardson Agencies, Ltd. 
St. Louis 19, Mo. Houston, Tex. Montreal, Que. 








What It Contains .. . 


This is a comprehensive list- 
ing of the latest literature 
you can now get from manu- 
facturers on chemicals, equip- 
ment and services in all fields 
of interest to chemical engi- 
neers. It lists new publications 
just released, in addition to 
technical literature mentioned 
in the advertisements in this 
issue. The latter are identi- 
fied by an asterisk (*) along- 
side the company name. 


For More Information . . . 


You can get—and get fast— 
more information on any pub- 
lication listed in this guide by 
using the Reader Service post- 
card inside the back cover. 
Simply circle the item’s code 
number on the postcard, fill in 
your name and address, then 
mail to us. Ask for as many as 
you need. Answers come to 
you direct from the companies 
putting out the literature. 


Contents of This Issue . . . 
Chemicals and materials 406 
Construction materials.. 412 
Electrical equipment... 416 
Handling and packaging 417 
Heating and cooling.... 418 
Instruments and controls 420 
Mechanical equipment.. 416 
Pipe, fittings, valves.... 424 
Process equipment 

Pumps, blowers, compres- 


Services and Processes.. 434 


Guide to Technical Literature 


Want to build up your files and keep them up-to-date? 
This comprehensive guide to available literature will help you 


do just that. They’re yours—free—for the asking. 





Chemicals 





Absorbers, “ltraviolet 
sorber 9 (2-hydroxy-4-methoxy-ben- 
zophenone) is unusually effective. It 
absorbs harmful U. & converts it 
into harmless heat without fluores- 
cence. New Product Bulletin No. 31. 
406A American Cyanamid Co. 


Acetaldehyde A clear, volatile liquid, 
is one of the most important organic 
chemicals, having a production rate 
that is exceeded by few other ali- 
phatics. Properties, specifications, etc. 
Bulletin S-06-2A. 

06B Celanese Corp. of America. 








Eastman acetaldehyde 
—pharmaceutical raw material... 
denaturant...chemical intermediate 
...etc. Company makes available 
upon request complete information 
and product samples. 

06C Eastman Chem. Products. 


Acetaldehyde 





Acetic Anhydride A colorless liquid 
with a very pungent, acetic acid-like 
odor. Covers physical properties, 
specifications, uses, hazards, chemical 
reactions, shipping & handling, etc. 
in Bulletin N-32-2. 
406D Celanese Corp. of America. 





Acetone New 12 p. reference includes 
physical and physiological properties, 
specifications, constant-boilin mix- 
tures, general solvent properties, and 
resin solubilities. Request Data Folder 


No. F-8650. 
406E Carbide & Carbon Chem. 





Acid, Acetic, Glacial Includes—phys- 
ical properties; specifications; haz- 
ards; uses; chemical reactions; 
shipping and handling; —-: ma- 
terials of construction; etc. equest 
Product Bulletin S-04-3. 
406F Celanese Corp. of America. 





Acid, Cyanoacetic Cyanoacetic acid 
is an intermediate for amino acids, 
barbiturates, dyes, the purine group, 
vitamins and other drugs. For com- 
plete product information request 
valuable Technical Bulletin 
406G Kay-Fries Chem. 





Acid, Peracetic age acetate 
rayon & nylon fabrics th Becco 
peracetic acid—offers outline of pera- 
cetic acid bleaching processes & 
bleaching formulas as used in textile 
mills. Bulletin No. 44. 
406H Buffalo Electro-Chem. Co. 


Acids, Fatty -Makes available valu- 
able chart, “A Guide to Better Fatty 
Acids.” Technical data on stearic 
acid, oleic acid, hydrogenated fatty 
acids, animal fatty acids, vegetable 
fatty acids, pitches, etc. 

4061 Wilson-Martin Div. 


Acrolein Because of the reactivity 
of aldehyde and_ ethylenic 
groups, acrolein and methacrolein can 
lead the way to an almost unlimited 
number of products. Offers complete 
information and product samples. 

63 Carbide & Carbon Chem. 


Additives Provides data on Lubricin 
N-1—company’s low cost additive. 
Offers valuable uses as: crank case 
oil additive ; motor fuel additive; cut- 
ting oil additive. Includes sample 
with Technical Bulletin 16. 
406K Baker Castor Oil Co. 

















Alcohol, Polyvinyl Elvanol produces 
tough, grease-resistant films. Films 
have high tensile strength, imperme- .« 
ability to gases, and _ resistance to 
tearing or puncturing. Request litera- 
ture and information. a 
406L E. I. du Pont de Nemours. 


Alcohol, Polyvinyl Rigidly controlled 
for uniformly high quality. Free- 
flowing and _  fast-dissolving—white 
and non-gelling. A dependable source 
for quick delivery. Furnishes com- 
plete data and product samples. 

4 Colton Chem. Co. 








Alcohols, Fatty Can be used for de- 
tergents, chemical specialties, cos- 
metics, plastics, inks, pulp & paper, 
etc. Fact Sheet with typical reac- 
tions may suggest a way you can use 
alcohols in your processing. 
406N Ethyl Corp. 





Ammonia, Anhydrous Major supplier 
of chemical aids to farmers, now pro- 
duces anhydrous ammonia for direct 
application to soil, thus providing 
essential nitrogen at lowest cost per 
unit. Literature & samples. 

4060 American Cyanamid Co. 


Calcium * Stearate white to 
slightly yellow-white powder; free 
from grittiness ; slight fatty acid odor. 
Technical Information Sheet provides 
details—complete description, uses, 
containers, etc. 
406P Mallinckrodt Chem. Wks. 








Carbon Bisulfide Precise automatic 
control assures uniform high-quality, 
water-white carbon  bisulfide for 
rayon, cellophane, cellulose sponges, 
rubber and rubber accelerators, etc. 
Product samples and prices. 
406Q Westvaco Chlor-Alkali Div. 





Carbon Dioxide There's practically 
no end to the important jobs that 
COz2 combined with Liquid Carbonic 
savvy — is doing. For examples of 
COe2’s amazingly diversified talents 
request “Applications Unlimited.” 
R415 *Liquid Carbonic Corp. 


Carburizing Compounds Starter 
clutch mechanisms for the new Mar- 
tin B-57b bomber are getting a new 
earburizing treatment. Parts are 
carburized in new high-speed Aero- 
carb S & R compounds. Sample & 
literature. 
210-le 





*American Cyanamid Co. 





Catalyst Supports Seventeen compo- 
sitions. ..three degrees of porosity... 
symmetrical or Poly-surface pellets— 
your pick of catalyst supports. Fur- 
nishes technical literature with com- 
plete information. 
95 *Carborundum Co. 





Chemicals Announces the availabil- 
ity upon request of a newly revised 
catalog entitled, ‘‘Products of the Dow 
Chemical Company.’ Valuable refer- 
ence furnishes an alphabetical listing 
of all Dow chemicals. 
406R Dow Chem. Co. 





Chemicais New & completely revised 
edition of chemical catalogue—data 
on chemical composition, physical 
properties & application given on 
established products & new chemicals 
released in the past few months. 
129a *Antara Chem. 





Chemicals, Bulk Company announces 
the publication of their newest chemi- 
cal supplement, ‘Bulk Chemicals.” 
Valuable 14 p. price list contains over 
100 reagent chemicals now available 
in bulk. Catalog No. 116-C. 

4068 Fisher Chem. Mfg. Div. 
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Chemicals, Organic......1955 edition of 
booklet, “Physical Properties of Syn- 
thetic Organic Chemicals,” now avail- 
able. Presents the latest data on more 
than 350 organic chemicals. 24 p. 
Booklet No. F-6136. 
407A Carbide & Carbon Chem. 


Chemicals, Peroxygen Possibilities of 
using peroxygen chemicals for de- 
husking, seed disinfection, improve- 
ment of germination & modification of 
gluten in wheat grain discussed in 
informative Bulletin No. 33. 
407B Buffalo Electro-Chem. Co. 


Chemicals, Photographic The leader 
in photographic chemicals—hypo— 
carbonate—sulfite—and other photo 
pure chemicals. Company announces 
the availability upon request of a 
Folder which describes the Maas line. 
407C A. R. Maas Chem. Co. 











Chromium Fluoride, Technical......An 
especially dry, free-flowing product, 
offering superior physical character- 
istics that assure better process per- 
formance. Furnishes a product sample 
and descriptive Data Sheet. 

143 *General Chem. Div. 





Cold Casting Compounds, Liquid Polymer 
Several trial formulations and 
properties of cold casting compounds 
based on “Thiokol” liquid polymer 
LP-2 are described in 4 p. Technical 
Service Bulletin 115. 
407D Thiokol Chem. Corp. 


Cyanuric Chloride...... New plant facili- 
ties mean large domestic source of 
pure cyanuric chloride at a new low 
price. Offers ‘Chemistry of Cyanuric 
Chloride,” “Cyanuric Chloride Deriva- 
tives” & product sample. 
407E American Cyanamid Co. 








Defoamers Years of research & ex- 
erience with a variety of foam prob- 
ems, care in manufacture, & wide 
selection of raw materials for the job, 
help produce defoamers that go 
farther. Offers full information. 
Swift & Co. 


Defoamers For more efficient foam 
control. Versatile defoamers save 
space now wasted on foam, cut the 
processing time, eliminate waste & 
fire hazard of overflowing foam, etc. 
Offers complete data & samples. 

L428 *Dow Corning Corp. 








trans-1,2-Dibenzoylethylene Contains 
valuable information physical 
properties, chemical properties, sug- 
gested uses, a action, etc. 
Includes lengthy bibliography. Tech- 
nical Bulletin 1-3. 
407G National Aniline Div. 


1,4-Dichlorobutane Now available in 
tank-car quantities, 1,4-dichlorobu- 
tane makes possible profitable com- 
mercial development of many organic 
syntheses. For full details, request 
literature and information. 
407H E. I. du Pont de Nemours. 








N,N’-Diphenyl-p-Phenylenediamine 
Explains the use of N,N’-diphenyl-p- 
phenylenediamine as an_ effective 
poultry feed additive for preserving 
vitamin E & preventing encephaloma- 
lacia. Bulletin No. GC-22. 

B. F. Goodrich Co. 


Dispersants Describes Marasperse— 
the low cost, highly effective dis- 
persant. Completely soluble in water; 
non-hygroscopic, non-fermenting, non- 
caking, free-flowing powder. Informa- 
tion in File No. W-140. 

4073 Marathon Corp. 








Dispersions, Colloidal Company is- 
sues a new, completely illustrated 
reference describing how colloidal 
dispersions have been used success- 
fully for dry-film lubrication. Request 
4p. Bulletin No. 438. 
407K Acheson Colloids Co. 





—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 


that easy now. 
*See explanation on p. 406 
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STRANDED TWILL 


PLAIN DUTCH 


Enlarged 
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TWILL DUTCH SINGLE 


TWILL DUTCH DOUBLE 


/ 
NEWARK 
for ACCURACY 


Newark Metallic Filter Cloth 
does stop solids — the wedge- 
shaped openings allow only the 
filtrate to pass through. And, 
Newark Cloth is reversible, both 
sides being identical. Newark 
Metallic Filter Cloth is woven 
firmly and uniformly without 
loose wires, guaranteeing good 
filtration all over. 


Newark Metallic Filter Cloth is 
available in a variety of weaves 
in all malleable metals, and is 
adaptable to practically all 
types of filters. When writing, 
please give us details on your 
process. 


Send for our NEW Catalog E. 


ewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


407 








LITERATURE ... 


e Dispersions, Fluorocarbon Polymer...... 
20 P covers application techniques 
for Kel-F fluorocarbon polymer dis- 
persions on metallic and non-metallic 
surfaces — spraying, spread coating, 
dip and flow on baking. 

36 ° 








W. Kellogg Co. 


9 
YOUR PRODUCT bres Vat dyes are the pest 
j dyes for cotton and viscose rayon fab- 


rics repeatedly exposed to sunlight, 
salt water, perspiration, rubbing and 
washing. Request product sample 
and descriptive literature. 

210-1d *American Cyanamid Co. 














Epoxidation with He@:......Literature and 
data on epoxidation technique for 
natural fats, oils and derivatives. New 
method increases epoxy content; low- 
ers by-product formation; eliminates 
performing peracid ; etc. 
408A E. I. du Pont de Nemours. 





Ethanolamines Mono—di—and tri— 
ethanolamines, scheduled for produc- 
tion, will be capable of meeting the 
purity demands of the tremendous 
number of ethanolamine users. In- 
formative technical literature. 
408B Allied Chem. & Dye Corp. 





Ethyl Acetate New 12 p. technical 
booklet contains information on uses 
of ethyl acetate & its physical & 
physiological properties, specifications, 
shipping data, constant-boiling mix- 
tures. Booklet F-8140. 
408C Carbide & Carbon Chem. 


IN THIS Ethylene Oxide Used as a starting 
material in manufacture of acrylo- 
nitrile & nonionic surface active 


agents, & as a sterilizing agent & 

fumigant. Samples for your prelimi- 

nary investigation available. 

408D Jefferson Chem. Co. 
Extenders & Fillers Announces Fura- 

fil 100. 


. a dependable filler & ex- 
tender for phenolic resin molding 
powders & glues, a filler for rubber 
CONTI NUCUS compositions, an anticaking agent, 

etc. Sample & Technical Bulletin. 
346 


Quaker Oats Co. 


DRYI Ferrous Sulfate Exsiccated USP Powder 

An odorless, fine, grayish-white 

powder containing the equivalent of 

1% molecules of water. Offers a 

Technical Information Sheet furnish- 
ing complete details. 


A 408E Mallinckrodt Chem. Wks 
To improve your product call on Proctor & Fluid, Hydraulic 20 p. booklet in- 


cludes a step-by-step check list for 
h converting a system to Pydraul F-9 
Schwartz, Inc., who not only manufacture (fire-resistant industrial hydraulic 

fluid) as well as data on its properties 
& past performance. 
408F 














Monsanto Chem. Co. 





drying equipment, but have the know-how 
wos matation 7 -- 
to help you in materials handling problems discussion; types. of flotation rea- 

gents; the history of flotation; pro- 
moters & modifiers ; function of froth 


which arise both in feeding the dryer and Sr ceils Vitals te 





e ° A high protein, low-calorie 
delivering your product to subsequent food... AA Quality Keystone Gelatin 
provides a stabilizer and binding col- 
- fs -_ _ com agen mont, Sey as 
confectionery products. akes avail- 

processing equipment. able complete details. 
408H American Agricultural Chem. 





Glycerine Offers valuable booklets 
including ‘“Glycerine—Preferred for 
Product Conditioning,” which outlines 
properties that make glycerine pref- 


SCHSCSSHSSSSSHESSSSSSSSSHSESEESESESHESEEEEESEEE erable in conditioning toilet goods 


and pharmaceuticals. 
PROCTOR & SCHWARTZ, INC 133 *Glycerine Producers’ Assoc. 
. “ 
Hydrogen Peroxide Offers a detailed 
7th STREET & TABOR ROAD, PHILA., PA. description of properties & uses of 
ormula —a grade o ydrogen 
[-] PLEASE SEND BULLETIN 390. peroxide designed for the prepara- 


tion & bottling of dilute oe 


] HAVE YOUR ENGINEER CONTACT US. peroxide solutions. Bulletin 4 
4081 Buffalo Electro-Chem. Co. 








Isobutyraldehyde Offers valuable 
NAME publication, “The Chemistry of Iso- 
butyraldehyde & its Derivatives.” 
—— agen Fp enemy 4 = 
cal properties, applications, han 
COMPANY precautions, etc. id 
4083 Eastman Chem. Products. 

















STREET. *See explanation on p. 406 


March 1955—CuemicaL ENGINEERING 








Latex, Vinyl.. .8 p. describes proper- 
ties, applications, and compounding 
of latex which is a water dispersion 
of an internally plasticized polyvinyl 
chloride type resin. Bulletin L-5, 
“Geon Latex gl 
408K . F. Goodrich Chem. Co. 


Lignin Indulin (pine wood lignin) 
added to rubber latices acts as an 
extender in compounds used for paper 
saturation, adhesives, binders, and 
film formation. Complete information 
in Bulletins Nos. 115 and L-6. 
409A West Virginia Pulp & Paper. 


Lithium Aluminum Hydride Pp. 
covers valuable data: molecular 
weight; color & form; stability; solu- 
bility ; chemical reactions—inorganic H 
chemical ig a ye handling 
& use; etc. Bulletin No. 401. 
409B Metal ‘Hydrides. 


Lithium Hydride Data Sheet offers 
information covering color and form, 
density, dissociation pressure, solu- 
bility, chemical behavior, applications, 
availability, purity, handling and 
storage, etc. 
409C Lithium Corp. of America. 














Lubricants, Molybdenum Disulfide 
Offers a 4 p. illustrated reference, 
“Fringe Area Lubrication with Moly- 
kote Lubricants,” which lists all types 
of this molybdenum disulfide lubri- 
cant. Bulletin No. 103. 
409D Alpha Corp. 


Molybdic Oxide Uses and specifica- 
tions—furnishes information concern- 
ing the uses of molybdic oxide and a 
complete description of the products 
available commensal, Request your 
copy of Bulletin Ch-2. 
409E Climax Molybdenum Co. 








Neopentyl Glycol Potential uses— 
polymeric plasticizer manufacture; 
polyester resin manufacture; alkyd 
resin modifier. Semi-commercial quan- 
tities are immediately available. Re- 
quest complete information. 

Eastman Chem. Products. 





Oils, Essential New 36 vp. pocket-size 
Catalog furnishes price & product 
listings & general item information 
on the large variety of oils, synthet- 
ics, & aromatics manufactured & dis- 


tributed by D&O 
409G Dodge & Olcott. 


Oils, Industrial Detailed specifica- 
tions, shipping data & suggested usage 
on products of animal, vegetable & 
marine sources including: oleic acids, 
red oils, stearic acids, glycerines, etc. 


8 p. Bulletin. 
409H Swift & Co. 








Oils, Solvent Include Shingle Stain 
Oils, neutral extenders for creosote, 
holder oils for the gas industry and 
thinners for bituminous paints. Used 
in many other applications. Offers 
specifications and samples. 

4091 Pennsylvania Indus. Chem. 





Olefins Important properties have 
opened up great areas for improve- 
ment of both quality & economy in 
large-scale manufacture of rubber 
chemicals, varnish resins, germicides, 
ete. Technical Bulletin. 

4093 Atlantic Refining Co. 





Pariffins, Chlorinated 
technical bulletin, cihlentwae n 
Flame Retardant Rubber Compounds,” 
concisely reviews use of two chlori- 
nated paraffins for improving flame 
retardance of rubber compounds. 
409K Diamond Alkali Co. 





Peroxide Bleaching Reprint of lec- 
ture from University of Maine Lecture 
Series on pulp and paper manufacture. 
Describes present status of peroxide 
bleaching of ee. Bibliography ap- 
pended. Bulletin 47 
409L Buffalo Electro-Chem. Co. 





Polybutenes Vistac polybutenes for 
caulking compounds, adhesives, elec- 
tronic components, electrical products, 
rubber compositions, pressure sensi- 
tive tapes, ete. Offers: Bulletin 114 
and product samples. 
409M Advance Solvents & Chem. 





*See explanation on p. 406 
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Know 
LalcMmelehYcclabiol: (235 
PARTLOW 
INDICATING 
ore) \ Bate) B. 


offer you 


SEND 
FOR 
NEW 

CATALOG 


COVERS 
ALL 
APPLICATIONS 


SEND NOW for your copy of Partlow’s new 
Condensed Catalog CC. See how the many 
Partlow Mercury Actuated Indicating Con- 
trols have been engineered with specific 
advantages for maximum efficiency in specific 
applications within -30°F to 1200°F range. 
One example is the versatile Model LSS — it 
does the job of fwo independent controls and 
may be used for four specific heating or cool- 
ing control systems. In addition to special 
application features like this, Partlow offers 
you all these quality advantages on all 
controls: 

1. DIRECT-ACTING hermetically sealed Mer- 
cury Bulb instrumentation. Positive, precise, 
sensitive — never temperamental. 

2. INTERCHANGEABLE ELEMENTS — for 
quick, easy field replacement, without return- 
ing control to factory. 

3. ACCURATE CALIBRATION — conserva- 
tively, within 1% of scale range. 

4. LONG LIFE — thick-walled capillaries and 
seamless tubing assure almost indefinite life. 
5. LOW MAINTENANCE — few moving parts 
— no need for compensators, 


artlow 


a the pioneer in mercury thermal controls 
Offices in All Principal Cities 
THE PARTLOW CORP., NEW HARTFORD, N.Y. 





LITERATURE ... 


See ; OS . y Polyethylene. Makes available de- 
scriptive literature and. product sam- 


ples of company’s A-C Polyethylene— 
the low-molecular-weight polymer. 


For Large Oo D Its low viscosity lets you blend with 
your present equipment. ; 

© bd 409N Semet-Solvay Petrochem. Div. 

Allo Polyethylene New Data Sheet offers 

complete information on Agilene-HT, 


irradiated polyethylene...a specially 
selected grade of polyethylene that is 
irradiated with highly energized sub- 
atomic particles. 

410A American Agile Corp. 














n-Prepyl Acetate A medium boiling 
ester—for : nitrocellulose & other 
synthetic resins. Physical properties, 
Celanese specifications, performance 
in nitrocellulose lacquers, etc. Product 
Bulletin S-29-4. 
410B Celanese Corp. of America. 











explains use of Geon 

121 in plastisol compounding 

& gives charts & data on flow proper- 

ties. Also describes various appli- 

cations & preparation & fusion of 
material. Bulletin No. PR-3. 

410C B. F. Goodrich Chem. Co. 





Resins ...... New garbage collection 
“package system” uses a paper bag 
made with Melostrength resin which 
gives paper exceptional strength, wet 
or dry. Product sample and informa- 
tive literature supplied on request. 
210-le *American Cyanamid Co. 








Resins Unplasticized P.V.C. now can 
be molded for unlimited low-cost, cor- 
rosion-resistant applications ... using 
Exon 402-A resins. Provides com- 
plete details on the many advantages, 
uses, applications, etc. 

Firestone Plastics Co. 





Odorless wall paint with 
Epon resin. Use your present equip- 
ment—open or closed kettles—and 
produce at competitive prices a super- 
ior wall paint. Features and ad- 
vantages in Technical Bulletin. 


For Specialized Uses |. | Set hen Corp. 





° ° . . : } Staybelite’s resistance to oxi- 
In Ojl Refineries ; | dation, its pale color & lack of odor 
: make it ideal as processing aid for 


all types of soling & heels. Technical 





Booklet covers diversified uses in 
rubber compounding. 


And Power Stations s - 410F Hercules Powder Co. 


Resins, Epoxy Illustrated 16 p. on 
use of resins for tools, dies, jigs, fix- 
tures, adhesives, laminating, casting. 
potting, embedding & encapsulating. 

You can depend on Posey to meet your re- “Bakelite C-8 Epoxy Resins & Hard- 
. . . eners,” No. J-763. 

quirements in large O. D. alloy steel pipe... 4106 Bakelite Co. 
and ou can de nd on Po Resins, Ion Exchange Jew edition 
: y pe sey to turn out your of Nalco Bulletins provide technical 
, ; data on Nalcite SAR & Nalcite SBR 
job economically and on time. anion exchangers. ..includes complete 
up-to-the-minute information on silica 

removal. Bulletins 57, 58 & 60. 
325 *National Aluminate Corp. 


@ Posey Alloy Steel Pipe is fabricated in accordance Resins, Para Coumarone Indene 


. . : Provides detailed information on line 
with ASTM specifications, Class A 155-52 aT. of Piccoumaron para coumarone in- 
dene resins. Compatibilities, color 

» P ali bis O.D.P Pp and melting point ranges of Piccou- 
osey specializes 1n iar E : 1 li maron included. Bulletin 12-64-4-1-54. 
air 2 ge - and ilings of 410H Harwick Standard Chem. Co. 


low and high all 
& sgl steel, alloy clad steel, carbon Resins, Phenolic...... Issues new bulie- 
steel, and wrought iron. } tin, “Durez Resins in the Rubber In- 
dustry.” Synthetic rubber latices, 
solvent-type adhesives & compound- 
ing of hard & semi-hard rubber stocks 
are among the subjects covered. 
4101 Durez Plastics & Chem. 


PLEVATED TANKS e HORIZONTAL TANKS e STACKS Resins & Plastics ...1955 Guide to 
PRESSURE VESSELS e@ DIGESTERS fetes tae aha ee 
CARBON STEEL AND ALLOY STEEL PLATE FABRICATION aan Gril ot ce eae nai. 
8 p. Booklet No. G-21. 

4103 Bakelite Co. 


POSEY IRON WORKS, INC eo ee 

* “ —-= Ae oe cab way resin stands up 
oe well against abrasive slurries. Widely 
Steel Plate Division used in industrial pipe applications. 
Offers complete data on the properties 


LANCASTER, PA & applications. 
73b *E. I. du Pont de Nemours. 
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Resins, Synthetic Information on 
versatile synthetic resin ... a favor- 
ite material in hundreds of industrial 
plants. Bulletin covers valuable data 
on features, physical and chemical 
properties, etc. 
410K Pennsylvania Indus. Chem. 





Resins, Tetrafluoroethylene 
tetrafluoroethylene resins used exten- 
sively in process industries. Offer 
chemical inertness, high heat resist- 
ance, low- -temperature toughness, ete. 
Properties, & applications. 

W3a *E. I. du Pont de Nemours. 


Resins, Vinyl Chloride Furnishes 
physical, electrical, and chemical in- 
formation on the company’s high im- 
pact strength vinyl chloride resin as 
compounded for oe applications, in 
Bulletin “ G-13 
411A . F. Goodrich Chem. Co. 


Silicones......Issues new 1955 Reference 
Guide listing silicone products and 
their uses—abhesives; dielectrics; 
foamed structures; lubricants; pro- 
tective coating vehicles; release 
agents; water Paetnenes : etc. 
411B Dow Corning Corp. 











Soaps, Metallic Used in many indus- 
tries: paint; lacquer & varnish; plas- 
tics; rubber; lubricant; ete. Com- 
plete data furnished in informative 32 
p. reference entitled, ‘“Metallic Soaps 
for Research & Industry.” 
411C Metasap Chem. Co. 





Soaps, Stannous Now available in 

far plant & research quantities is an 

teresting group of new tin chem- 

ifcals comprising a wide variety of 

solvent-free stannous soaps. Offers 
complete & detailed information. 

411D Metal & Thermit Corp. 





Sodium Borate Latex-base paints 
and coatings can be made flame-re- 
sistant with new FR-28... a readily 
soluble sodium borate powder. Com- 
plete information in Special Bulletin 
No. 6-F and Data Sheet No. FR-28. 
411E Pacific Coast Borax Co. 





Sodium Cyanide 
cyanide is available in ese, ake and 
granular form. Find out how you 
can profit from using this product in 
your manufacturing processes. Re- 
quest literature and information. 
411F E. I. du Pont de Nemours. 


High purtty 9 gothen 





Sodium Nitrite Detailed information 
on the use of sodium nitrite as an 
inexpensive and efficient rust and cor- 
rosion inhibitor presented in a new 
booklet, “Sodium Nitrite for Rust and 
Corrosion Prevention.” 

145 *Solvay Process Div. 


Solium m-Silicate For free-flowing 
compounds choose Metso Anhydrous. 
Due to special manufacture, Metso 
Anhydrous’ unique physical structure 
increases resistance to caking from 
moisture. Offers product sample. 
411G Philadelphia Quartz Co. 


Sodium Tetraborate Detailed infor- 
mation on company’s Borax; sodium 
pr ath eens a ge composition, 

ite & chemical properties, sta- 
bil industrial applications, etc. 
Technical Bulletin No. 
411H Pacific Coast Borax Co. 











Sodium  Trimethoxyborohydride...... 
White porous powder, m.p. 230°C., 
with decomposition. Evolves hydro- 
gen with water. Soluble in organic 
solvents. For complete information 
o. geeeeet, request Bulletin No. 504. 
41 Metal Hydrides. 





Succinonitrile Reactions may be 
utilized to prepare a variety of bi- 
functional chemicals which find ap- 
plication in fields of resins, pharma- 
ceuticals, surface active agents, etc. 
Sample and literature. 
210-1b *American Cyanamid Co. 


Surface Active Agents 100 %-active 
nonionic surface-active agents offer 
over-all balance of desirable proper- 
ties; ease of formulation, stability, 
controlled sudsing, etc. Complete 
+ paca information. 











\ 
«\ 








YOU CAN SOLVE YOUR TOUGHEST 


PROBLEMS WITH bt Teflon 


For example, you can protect your 
costly piping and equipment with R/M 
“TEFLON” Expansion Joints and Flexi- 
ble Couplings. Due to the unusual 
characteristics of “TEFLON,” these con- 
nections are impervious to all known 
industrial acids, caustics and solvents. 
They do not absorb water and are not 
affected by weather. An outstanding 
feature of their construction is the 
convolution design diagrammed above. 


It calls for machining to uniform 
thickness, and for roundness on bends 
—giving maximum resistance to fa- 
tigue and vibration. A special tie rod 
arrangement prevents overexpansion 
of joints and bending of pipes. 

The complete R/M “TEFLON” prod- 
ucts line includes rods, sheets, tubes, 
tape, packings, gaskets, rings and ir- 
regular shapes. See your R/M dis- 
tributor for full details. 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


R/M MAKES A COMPLETE LINE OF PACKINGS AND GASKETS— 
AVAILABLE FROM YOUR R/M DISTRIBUTOR 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 





FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 


Peterborough, Ontario, Canada 





RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles ¢ Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake Blocks 
Clutch Facings .¢ Fan Belts e Radiator Hose « Bowling Balls 


Wyandotte Chem. Corp. 








*See explanation on p. 406 
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LITERATURE ... 





Surface Active Agents Contains de- 

tailed specifications on basic grades 
i of Monamines, as well as chemical, 
,1IT 2 j j \ physical & physiological properties 
RB t ] i F R 7 | Y \) Aj V F C on the entire line. piso date, on use 
= é ] ) & compounding. Folder No. 220. 
; : Sie —_ ~ . Mona. Industries. 


411d 


Surface Active Agents Choose Tergi- 
tol—powerful surfactants that serve 
all industry. Non-Ionics (all pur- 
pose surfactants)—Anionics (wetting 
& penetrating surfactants). Detailed 
technical literature. 
412A Carbide & Carbon Chem. 











Surface Active Agents Information 
on Croda Cithrol polyglycol esters 
...@ range of non-ionic surface ac- 
tive agents. Leaflet contains a com- 
plete description in addition to nu- 
merous applications. 4 p. 

12B Croda, Ltd. 





Surface Active Agents...... Cleaning the 
brush is easier today with paintbrush 
cleaners containing 5-10% Aerosol 
C-61 surface active agent. Makes 
available a valuable product sample 
plus descriptive literature. 
210-la *American Cyanamid Co. 





Vaccines A new vaccine, Duovax 
erysipelas bacterin Lederle, produced 
by Cyanamid’s Lederle Laboratories 
Division, furnishes effective control 
of erysipelas in turkeys. Literature 
and samples available. 
412C American Cyanamid Co. 





Construction Materials 





Versatile special alloys fight 
wear, corrosion, impact, fatigue; give 
long life & dependable performance 
under the severest conditions. Liter- 
ature on properties & uses in the 
process industries. 

63 *Ampco Metal. 





Asbestos Blue asbestos features un- 
equalled properties for a wide range 
of industrial applications—smallest 
fiber diameter known, resists chemi- 
cal attack, strongest of all fibers, etc. 
Bulletin 201. 
412D North American Asbestos. 


R-S VALVES FOR SENSITIVE CONTROL oo 


insulation requirements. Tough—will 
not crack, crumble, powder. Designed 


These design features have won complete process control acceptance for temperatures up to 1200°. Un- 
affected by water, vapor, fumes. Fully 


for R-S Butterfly Valves. In your processing system, an R-S Valve illustrated Brochure. 
will give you every advantage “a 85 *Union Asbestos & Rubber Co. 








Castings Corrosion-resistant cast- 
..-complete control in all positions ings from created metals . . . to help 
. solve your tough product design prob- 
of normal regulating range lems. Offers 40 years of experience in 
° producing top quality castings. e- 
.-.fast regulation and control scriptive literature. 
367 ad 


--<tainimeal Pp 7 drop Waukesha Foundry Co. 
Castings, High Alloy Announces the 


+-.compactness and lightweight at less cost. availability upon request of an in- 
teresting series of case histories show- 
ing — ee Be ect a 
- iti ave broug new dimensions to the 

R-S Valves assure the most positive and dependable performance. scope of high alloy castings. 
67 


They are available in any material that can be cast or welded. “Cooper Alloy. Corp. 








Coatings, Protective “ATD” hot 


The complete line of SMS valves — butterfly, cone and spray paint offers maintenance man & 
. corrosion engineer a lower cost, surer 

ball — are backed by over 75 years experience way to protect plant & equipment 
against corrosive attack. Literature 


in hydraulic design and engineering. For full describes use & advantages. 
information on the proper valve for your Hydraulic HE Gates & Hoists ra acscapaenpeeineen, 
process problems, check with our iocal Turbines Hi Trash Rakes Comiprotects concrete... under severe 


represe 7 wri ; : corrosive conditions. Furnishes the 
presentative or write S. Morgan Smith Pumps 9% Accessories new Phenoline 300 Series Bulletin, 


Company, York, Pa. a 4” x 4” sample of troweled Pheno- 
line, corrosion data, etc. 
340 *Carboline Co. 








Coatings, Protective For any equip- 


—- oe a can be uniformly 
e ....Plastisol compounds’ offer 
Rotovalves Free-Discharge easy, economical way to apply long- 
Ball Valves Valves lasting vinyl coating protection. De- 
le . tails in Bulletin No. VP-1. 
Butterfly Controllable-Pitch 283 ‘ *United Chromium. 
Valves Ship Propellers *See explanation on p. 406 
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ise NFM NYE 


NFM Nylon Filter Cloth 
is not affected by 


Alcohols 

Carbon Bisulphide 
Carbon Tetrachloride 
Trichloroethylene 
Benzene 


Most common alkalies 
Most organic acids 
Halogenated hydrocarbons 
Aldehydes 

Ketones 


In addition, the fiber strength of Nylon ranks first among all others, 
whether natural or synthetic. It has excellent heat resistance. It is un- 
affected by mold, fungi and bacteria growths. The extremely smooth sur- 
face of Nylon makes for easy cake discharge—even extremely sticky 
and tenacious cakes separate freely and cleanly from the face of the 
cloth. This is important since it reduces blinding and increases flow rates 
and filter capacity. 

We also weave filter cloth of VINCELt, SARAN, DYNEL, VINYON N**, 
GLASS, DACRONTt, TEFLON***, POLYETHYLENE, ORLON*. 

-.. for your Filter Paper requirements try NETONE Filter Paper. High tensile 
strength, chemical resistant ,high burst factor, abrasion resistant and 
crease resistant. Send for a test sample, 

Write us for test samples—when you do, tell us about your filter problems. 


+TM—NFM Reg. U. S. Pat. Off. 
TTT for duPont Polyester Fiber 


*TM for duPont Acrylic Fiber 
**TM UC&C Co. 
***TM for duPont Tetrafluorethylene Fiber 


“Weavers of oladusteial iltee Media for over —orly Years 


Woational [Filter Media Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City 2, Utah 


Sales Offices—Rep tatives 
Houston, Texas Oslo, Norway 
1503 Hoadley Street Nicolai Friis 











Johannesburg, South Africa 
Edward L. Botemen 


Cincinnati, Ohio 
Roselown Center Bidg. 


Chicago, Hi. 
2627 West 19th St. 
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| SCREWED 





PRODUCTS, INC. 


Corrosion Resistant 
Pipe Fittings offers: 


as regular stock items a complete 
line of Forged Flanges to full 


\ASA 


| SPECIFICATIONS 


FLOOR 
SLIP ON 
LAP JOINT 
REDUCING 
LOVEKIN 


BUTT WELD 
BLIND 
SOCKET WELD 


All flanges furnished with serrated faces. Supplied 
and stocked in types 304, 304L, 316, 347. Other 
analyses on application. 


MSS . . . CAMCO Continues its leader- 
ship in the field as a supplier of stainless 
steel corrosion resistant Flanges to MSS 
specifications. 





Use attached coupon 
for Flange Dimensional Slide Rule 
and Catalog covering complete line. 


CAMCO Products, Inc. 

445 State Street 

North Haven, Conn. 

Gentlemen: 

oO suave send Flange Dimensional Slide 
ule. 

0 Catalog #653 covering complete line. 

(CD Furnish address of area distributor. 

() Put us on your mailing list to receive 
your stock list. 





Company 
Addr 
City and State 

PRODUCTS 


om WM om 2 ET: 


445 STATE STREET 
NORTH HAVEN, CONNECTICUT 














LITERATURE ... 


* e 
Fabrication, Metal ...... Manufactures 
r 4] UC | | eee metal products for many industrial 
uses .. . from complete carbon-black 
een on 





plants to steel conveyor boxes. De- 
signs, engineers and fabricates: to 
specific requirements. 
397 *Boardman Co. 





Fabrication, Process Equipment......If 
the vessel or component you need is 
large or small, irregular in shape or 
unusual in design, Acme’s facilities 
guarantee exact adherence to specifi- 
cations. Informative Folder. 

*Acme Welding Div. 


Fabrication, Steel & Alloy ° 
Illustrated 48 p. describes the facili- 
ties and workscope of large fabrica- 
tor—offering the latest techniques in 
custom fabrication of steel and alloy 
ry Catalog 554. 
414A 





Nooter Corp. 





Graphite......20 P tells about growing 
significance of graphite in electro- 
metallurgy & electrochemistry, & out- 
lines reasons why Electrode Division 
has made such steady progress as a 
supplier. Illustrated. 

seem Ree BEST 414B Great Lakes Carbon Corp. 

wer ooo ee 

«pang: Laminates, Resin-Bonded 

. resin-bonded laminate products for 
chemical-resistant service in metal 
finishing & chemical process indus- 
tries. Data sheets cover tanks, pipe, 
ducts, hoods, stacks, etc. 
414C Chemical Corp. 


Steels, Alloy Announces a new steel 
which will enable you to improve the 
performance, lengthen the life, and 
reduce the cost of industrial equip- 
ment. Descriptive Booklet contains 
the full story of T-1 steel. 

69 *U. S. Steel Corp. 


Steels, Clad......56 p. fully illustrated 
book furnishes valuable information 
on stainless clad, nickel clad and 
monel clad steels. Discusses manu- 
facture, specification, thermal con- 
ductivity, corrosion, etc. 
414D Colvilles Ltd. 


Steels, Stainless . Covers superior 
° stainless steel sheets, strip, bars, 
lates, wire, forgings, etc. Data in 
nve in nformative 44 p. booklet, “Making 
the Most of Stainless Steels in the 
Chemical Process Industries.” 
153 *Crucible Steel Co. 


Steels, Stainless “Paper-Thin Stain- 


e e 
i both i COS less for Light, Vital Parts”’—a folder 
with data on Armco stainless steel 
TRS ERR 

















strip 1§ to 10 thousandths of an inch 
thick, with gage uniformity right 
across the strip. 

414E Armco Steel Corp. 





To speed operations, reduce breakage, increase safety, save man- - 
. ° . . on Steels, Stainless Describes porous 

power, time and money — mechanize handling with Standard con stainless stedl alloys. F Types, per- 
2 ° . eT, ; be ormance, an application ata tor 

veyors. It’s an investment in efficiency that will pay you for years een Sat seein ie ie 


“i controlled porosity now available in 
Standard can be of expert service to you on any conveyor need. company’s new 45 p. Brochure. 





Micro Metallic Corp. 





This includes complete engineered systems of conveyors for pro- 
‘ . . : ; i Steels, Stainless Story of stainless 
duction, assembly or packing lines ---0ra simple lightweight coo an in nes fr 3 applications with 
i ing room. suggested procedure for the selection 
tion of roller conveyor for “spot” use in warehouse or shipping suggested, procedure for, the selection 
klet, “Armco _§ Stainless 


Standard designs and builds all types of “package” conveyors: gots P a ee, 
power and gravity, belt, roller, slat, push-bar and special units as 414G Armco Steel Corp. 
well as a wide line of self-contained portable work-savers. Titanium Shows resistance to chlor- 


ide solutions and retains useful 


The range, versatility and flexibility of Standard Conveyor equip- ——-, up fo, inn aan el . one a 


ment have been developed in nearly 50 years of service to industry. fabrication of titanium alloys in de- 
Call Standard’s representative listed in your classified phone Si scriptive Rem-Cru Review. 
book. Send for Standard’s General Catalog — address Dept. OB | 154 *Rem-Cru Titanium. 


STANDARD CONVEYOR COMPANY ; Resists chlorides and other 


. corrosive chemicals as no other struc- 

General Offices: North St. Paul 9, Minnesota ESS tural metal can. Offers general book: 
ice in Principal Cities et on um plus a new techn 

Soten ent Serciee te eae Se bulletin with valuable data on cor- 

rosion-resistant properties. 

93 *E. I. du Pont de Nemours. 


*See explanation on p. 406 
—> Want more information 
ROLLER * SLAT * WHEEL F) 
SECTIONAL * BELT * CHAIN * PUSH-BAR on any of these items? Just 
PORTABLE CONVEYOR UNITS: circle its code number on 
HANDIBELT * INCLINEBELT * EXTENDOVEYOR © UTILITY BELT-VEYOR the postcard inside the back 
HANDIPILER * LEVEL BELT * LITEWATE * HANDIDRIVE cover, then mail to us. It’s 


PNEUMATIC TUBE SYSTEMS 
that easy now. 
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Denver Reclamation Systems NEW JOBS 
for CO, 


take dollars out of your wastes 





No other gas works so hard or so 
well—at so many jobs. These are 
typical examples of CO, at work. 
Scores of other applications, covering 
all industry, are available from 
Liquid Carbonic, world’s largest 
producer of CO,. .? 


= coffee - > 
| glia bak © 

Deiter ts No air wanted! Oxidation during 

” Nodulizing 0 extraction robs coffee of flavor. Instant 

Calcining coffee producers find CO, gas provides 


an ideal protective “blanket” that keeps 
air out—flavor in. 4 

















If you have valuable materials in your wastes, Denver Reclamation Systems can 
make recovery profitable. Also, present reclamation systems can be economically 
modernized. bugs 
® Complete testing, engineering and design services. 7 
®@ Wet or dry systems. 
® Complete fabrication facilities. Problem — grinding waxy DDT solids 
®@ Catalogs and Brochures on Request! into useable powder. The generated 
DECO can supply engineering, laboratory testing, process development and equip- heat tended to turn them into liquid. 
ment for crushing, grinding, concentration, separation and recovery, settling, filter- Pulverized dry ice mixed with the large 
ing, drying and related processes. Also, complete line of laboratory equipment. pieces of DDT froze them hard and 

DENVER PHONE CHerry 4-4466 brittle —the rest was easy! 


The Firm That Makes lis Friends Happier, Healthier and Wealthier 


DENVER EQUIPMENT COMPANY : 
1400 SEVENTEENTH STREET ® DENVER 17, COLORADO miracle fibre 


New York, Chicago, El Paso, Salt Lake City, Toronto, Vancouver, London, 


Johannesburg, Mexico, D. F. Expanded into a chamber, liquid COz 
produced the low temperatures needed 
to separate paraxylene (an ingredient 
of DACRON*) from petroleum. Result— 
no more baggy knees! 

*Du Pont's trade-mark for Its polyester fibre 


next case.. Gourd 


There’s practically no end to the 
important jobs that CO, combined 
with Liquid Carbonic savvy —is 
doing. Chances are this combination 
can come up with some surprising 
answers for you, too. 


Lt 


° & 
-"« — 









































































































































For more examples of CO,'s amazingly 
diversified talents, send for LIQUID's 
new free booklet, “Applications 
Unlimited.” Just use the coupon below. 


FREE “APPLICATIONS 
UNLIMITED” BOOKLET 
































Specializing in the non-ferrous metals e THE LIQUID CARBONIC 
in counts to 200 x 200 or 50 x 750 CORPORATION 
and widths up to 48” in all commercial weaves 3118 South Kedzie Ave., Chicago 23, Illinois 


(me 


IN MESH WITH I 























Send me my free copy of “Applications 
Unlimited.” 





































































































address your enquiries to Department 15 | 


THE C. 0. JELLIFF MFC. CORP. | 














SOUTHPORT ¢ CONNECTICUT ¢ USA Zone___State 
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The upper unit illustrated 
is a portable R-C inert Gas 
Generator, oil-fired, with 
capacity of 35,000 cfh. 
The lower unit is a station- 
ary type, gas-fired, with 
capacity of 50,000 cfh. 


PROTECTION 
at your finger tips 
R-C INERT GAS GENERATORS 


Quick availability of smothering inert 
gas to reduce fire or explosion hazards 
not only protects against accident or 
property damage, but frequently re- 
sults in lower insurance costs which 
often repay the cost of the equipment. 





ESSENTIALS 





I 

| 

| 

| 

| 

l 

| 

| 

| 

| 

Compact units, portable | With R-C Inert Gas Generators, you 

or stationary | can'get fast action from either station- 

Choice of gas or liq- ; ary or portable units. They can oper- 

* uid fuels j ate on either gas or liquid fuel, and 
| their simple design permits instant 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Low cost per cubic foot 
readiness with little attention, 


of capacity 

Little supervision or 
maintenance 

You can find this combination 
of values only in R-C Inert 
Gas Generators. 


ASK FOR DETAILS 


Ask the R-C engineer to point out 
where Inert Gas Generators can be 
used to advantage in your plant. Or, 
write for Bulletin 100-B-14. 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
355 Illinois Ave. © C sville, Indi 


Roots-Connersville Blower (Canada) Ltd. * 629 Adelaide St. W., Toronto, Ont. 














33 er 
oro oe 





Centrifugal and Rotory Positive Positive e@ Yawm . Gas e Inert Ga: ° Spiraxial 


Blowers and Exhousters Displacement Meters Pumps Pumps Generators Comp $ 





416 











| 
| 
| 
| 
| 
| 


LITERATURE ... 





Electrical & Mechanical 





Batteries, Storage...... Battery selection 
techniques are emphasized in revised 
company manual. Deals with storage 
batteries for stand-by power, emerg- 
ency lighting and switchgear appli- 
cations. 20 p. Bulletin No. 210. 
416A Electric Storage Battery. 


Drives, Fluid...... Available in nine dif- 
ferent types, with a wide variety of 
input, output combinations for any 
motor or engine installations from 4% 
to 850 horsepower. Covers full details 
in Bulletin No. 144-D. 

L426 *Twin Disc Clutch Co. 








Drives, Multi-V-...... Announces the 
availability of a new, tabbed 100 p. 
Manual which presents a scientific and 
simplified method for rating V-belts. 
Contains tables, graphs, photos, etc. 
Book No. V-1400-E2F. 
416B Worthington Corp. 





Isolators, Shock & Vibration...... Barry- 
mount Type 5200 is a combined shock 
& vibration isolator used to protect 
sensitive shipboard & vehicular instal- 
lations. Vertical natural frequency— 
20cps. Bulletin 541. 
416C Barry Corp. 





Moeoters...... Company announces the 
availability of their Lubriflush booklet 
... a real refresher course on motor 
lubrication. Tells all about motor 
bearing greasing. Includes valuable 
engineering information. 

37 *U. S. Elecl. Motors. 





Motors, Chemical...... Corrosion-proof 
chemical motor with enough flexibility 
to fit your requirements—it’s totally 
protected. A new booklet, “From 
Naphtha to Grain Dust,” covers the 
many valuable features. 





34 *Reliance Elec. & Engrg. Co. 
Motors, Fan Cooled...... Bearing, fully 
enclosed and protected, yet easy to 
grease when desired ... gives more 


value for your motor dollar. Covers 
line of totally-enclosed fan-cooled 
motors in Bulletin No. 51B7225. 

52 *Allis-Chalmers Mfg. Co. 





Motors, Gear...... Manufacturer can sup- 
ply gear motors from 34 to 15 hp 
provided with single, double and 
triple gear reduction. From 43 to 
7 hp—Bulletin 4-1p21. From 1 to 15 
hp—Bulletin 4-1p31. 
94 *Century Elec. Co. 





Packings, Lattice Braid...... Describes 
patented lattice braid rod & shaft 
packings. Points out construction fea- 
tures of lattice braid, & covers avail- 
able materials, sizes & forms. [Illus- 
trated Bulletin No. AD-131. 

400 *Garlock Packing Co. 





Reducers, Gear...... Units feature preci- 
sion gearing, all-steel housings, posi- 
tive lubrication & wide speed range 
from 1.5 rpm to 1430 rpm with stock 
gears. Find complete data in illus- 
trated Bulletin No. 3104. 

29 *Falk Corp. 





| ee Fully illustrated, 20 p. 
describes Garlock O-Rings. Provides 
complete design information, recom- 
mended pressures & available mate- 
rials for both “dynamic” & “static’”’ 
applications. Catalog No. AD-148. 
416D Garlock Packing Co. 





Seals, Mechanical..... . Combining chem- 
ically impervious teflon with a bal- 
anced bellows design—Chemiseal ex- 
ternal mechanical seals last longer 
& give unsurpassed performance. De- 
tails in Bulletin No. MS-954. 

315 *U. S. Gasket Co. 





Speed Change Units...... Designed to fill 
industry’s need for efficient, precision- 
built standardized line .. . to elimi- 
nate high cost & delayed deliveries of 
specially designed -units. 24 p. Cata- 


log CSU-52. 
90 *Philadelphia Gear Wks. 





*See explanation on p. 406 
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Switches...... Illustrated 12 p. catalog 
of Esco Types P & JR rotary, multi- 
pole switches contains complete wir- 
ing diagrams & contact charts for 
voltmeter, ammeter & voltmeter- 
ammeter switches. Catalog 8054-IN. 
417A Electro Switch Corp. 





Transformers...... Unit substation trans- 
formers, both liquid-filled & dry-type, 
designed to meet distribution require- 
ments. Ip ratings thru 2000 kva, 15 
kv & below. Information contained 
in Bulletin No. TU-13. 

268 *Wagner Elec. Corp. 





Turbines, Gas...... Describes combustion 





gas turbines for power generation & 
mechanical drive. Gas turbine-steam 
turbine cycles, mechanical drive ap- 
plications, design features, etc. Illus- 
trated Bulletin GEA-5516B. 

417B General Elec. Co. 





Handling & Packaging 





Carriers, Straddle...... Completely illus- 
trated 16 p. booklet, “The One-Truck 
Fleet,” uses case-history approach, 
documented by on-the-job photos, to 
describe carrier applications in nu- 
merous industries. 

17C Clark Equipment Co. 





Containers, Collapsible...... Fully illus- 
trated, 22 p. describes the new U.S. 
Seald-Bulk system of handling, ship- 
ping and storing ... based on the 300 
cu. ft. U.S. Seald-Bin collapsible 
container. Bulletin CP-300. 
417D U. S. Rubber Co. 





Containers, Shipping...... New illustrated 
Catalog shows the wide variety of 
G.P.&F. steel shipping containers now 
available for petroleum, paint and 





chemical industries. Specifications 

and carload quantities. 

417E Geuder, Paeschke & Frey 
Conveying...... Highly automatic, _ effi- 


cient handling system assures mini- 
mum labor costs & permits economi- 
cal bulk purchasing. Describes many 
economies & advantages of. “Air- 
stream” method. Bulletin 529. 

50 *Dracco Corp. 








Conveyors...... Handle packages, parts, 
units—faster—at reduced cost with 
gravity or power roller, belt, slat, 
chain, wheel or push-bar conveyors. 
Specifications, drawing & application 
data in General Catalog. 

414 *Sandard Conveyor Co. 





Conveyors, Bag...... Furnishes valuable 
data on Saco sectional bag conveyor 
... @ heavy duty unit designed for 
handling bags, boxes and cartons. 
Includes features and specifications in 
illustrated Bulletin 1554. 
417F Stephens-Adamson Mfg. Co. 





Conveyors, Multi-Tier...... Convert heat- 
ing, cooling, drying and similar opera- 
tions from batch to continuous proc- 
essing. Process products under exact 
time, temperature and atmospheric 
control. 8 p. Bulletin. 

344 *J. W. Greer Co. 





Conveyors, Screw...... Feature efficient 
operation plus long-life, low mainte- 
nance service. Company makes avail- 
able a 92 p. screw conveyor book of 
pre-engineered selection and applica- 
tion data. Book No. 2289. 

84 *Link-Belt Co. 





Formalin Handling...... Revised Manual 
covers storage, handling, analysis 
methods, safety precautions, tempera- 
ture effects, and all other vital in- 
formation for users of Formalin. 
Copies available upon request. 





62 *Celanese Corp. of America. 
Magnets, Suspended...... Eliminate the | 
hazards of tramp iron... with a 


Dings RM suspended tramp iron mag- 
net. Makes available complete infor- 
mation on the protection afforded by 
company’s product line. 

342 *Dings Magnetic Separator. 








*See explanation on p. 406 
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¢ L y PIONEERS and LEADERS 
in INDUSTRIAL DUST CONTROL 


for all process operations 





CRUSHING 


MILLING 


GRINDING 


SCREENING 


BLENDING 


MIXING 


DRYING 


SEPARATION 


FEEDING 


CONVEYING 


ELEVATING 


WEIGHING 


PACKAGING 


SEND FOR BULLETIN 98 


THE W.W. 















SLY 


FLAT BAG 
DUST 
FILTERS 









~~ ~“ Bed 





GET ALL OF 
THE DUST 
FROM THESE 
OPERATIONS 





MANUFACTURING CO. 


4771 TRAIN AVENUE ¢ CLEVELAND 2, OHIO 
New York © Chicago ® Philadelphia © Syracuse * Detroit * Buffalo 
Cincinnati ¢ St. Louis © Minneapolis * Birmingham * Los Angeles * Toronto 





gl 


417 











suspended separation magnet cures 
tramp iron headaches on fast-moving 
conveyors, particularly when material 
is wet. Find complete product infor- 
mation in detailed Bulletin 25D. 

2 *Stearns Magnetic. 


lis te f, , t af LITERATURE ... 
Magnets, Suspended Rectangular 





Materials Handling...... Makes available 
a Brochure describing an exciting 
new experiment in materials handling 
teaching techniques—the second an- 
nual Material Handling Training Con- 
ference. Illustrated, 12 P. 
418A Material Handling Training. 





Materials Handling, Bulk...... One unit 
feeds, conveys, elevates thru _ hori- 
zontal, vertical or inclined planea— 
quickly, efficiently, economically. Re- 
quest idea book on engineered ma- 
terials handling systems. 

BR345 *Gifford-Wood Co. 





Materials Handling, Bulk-Flo......Equip- 
ment designed to reduce handling 
costs on wide range of materials. 
Features ability to feed, convey, ele- 
vate in one compact, fully enclosed 


assembly. 28 p. Book 2475. 
13 *Link-Belt Co. 





Seales, Sacking...... Exact Weight sack- 
ing scales ... sack, weigh, and check 
. . . in one operation. Simple to op- 
erate, have just two controls. Com- 
pany furnishes complete information 
on Model No. 2229. 
TL349 *Exact Weight Scale Co. 





Tanks, Glassed Steel...... New reference 
furnishes valuable information on 
Pfaudler Utilitanks . .. the amazing 
industrial storage tanks that won't 
rust because they’re glassed inside & 
out. Bulletin No. 916. 

448d *Pfaudler Co. 





Tractor-Shovels...... Provide important 
benefits: greater carrying—lifting— 
digging—bucket capacities; and in- 
creased aye | height; a_ shorter 
turning radius; improved safety fea- 
tures; etc. Full Model HA data. 
259 *Frank G. Hough Co. 





Truck Attachments, Fork...... Describes 
clamping forks with drum up-ender 
for use with Spacemaster electric fork 
trucks. Explains what it does, how 
it works, capacity, construction, etc. 
Fully illustrated. 
418B Lewis-Shepard Products. 





Trucks, Drum...... Designed for use with 
drums which can be drained only in 
a vertical position. ‘“Rock-a-Drum” 
picks up heavy drums & rolls them 
over to reverse up-right position for 
dispensing. Bulletin No. 949. 
418C Morse Mfg. Co. 








Unloaders, Box Car...... New type of box 
car unloader, with automatic power 


on our scales scoop ... unloads cars on either of 
eee two tracks in approximately one-half 

man-hour per car. Full details in 
illustrated Bulletin 1654. 


i eclaianeeniatemeasiatebiadil 
o 
material becomes money es See ao 


Look to Toledo for new ideas to help you con- : ; 
trol costs! Good weighing is a Sy tae of Heating & Cooling 
good cost control; basic accounting records of 











materials received i 
h ’ shipped or transferred Boilers, Packaged...... Especially suited 
start at the scale. In Toledo’s complete line Oo eee eae Sapna 
i tions because they’re designe con- 
“ee . — answer to every problem of structed for continuous lifetime ser- 
ustrial weighi ead i vice w ow maintenance maxi- 

- 8} ng in standard, or in mum safety. Bulletin A-104. 

custom-built units. When you look at costs... 329 “Eclipse Fuel Engrg. Co. 
it’s time to look at your weighing. There’s a Condensate Drainage Control...... C-B 
Toledo office as close as your phone. Toledo ee ee Se 
J — ensate, air non- 
Scale Company, Toledo 1, Ohio. condensible gases from processing 


equipment or any condensing medium 
with jet speed. Publication 6025. 














*/, ° 
rite for new condensed catalog No. 2001 
é ° vee 418E Cochrane Corp. 
Dials on new Toledos 
can be faced any of 8 ® Coolers, Rotary...... Controlled cooling 
ways for oberator of hot materials with Traylor rotary 

; Pp coolers has enabled numerous proces- 
convenience or full sors to greatly increase production 
360° swivel. efficiency & quality. Bulletin offers 

complete details. 
HEAD 373a *Traylor Engrg. & Mfg. Co. 
QUARTERS FOR SCALES *See explanation on p. 406 
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Smee Steam .Company’s line of 
steam generators are available in 
bent tube types and straight tube 
forged sectional header types for 
solid, liquid or gaseous fuels. De- 
scriptive Bulletins available. 

280 *Henry Vogt Mach. Co. 


Generators, Steam Economical and 
efficient, a for process 
or heat. Fire-t models (20-600 
b.h.p.) in Catalog No. 622-F. Water- 
tube models (200-1000 b.h.p.) in Cata- 
log No. 622- 
R349 *Superior Combustion Ind. 








Heat Exchangers Describes how 
heat exchanger applies to controlled 
temperature cooling of water, oil & 
other liquids & gases in wide ‘variety 
of industries, with great cooling water 
savings. Bulletin 124. 
419A Niagara Blower Co. 





Heat Exchangers Illustrated, 12p. 
describes precision fabricated heat ex- 
changers for any process industries 
application—involving gas to gas, 
liquid to liquid, rege to gas, pow- 
dered solid to solid, et . 
419B M. . Kellogg Co. 





Heat Exchangers Pictures and de- 
scribes company’s line of heat ex- 
changers of the shell and tube type 

. for the petroleum and chemical 
processing industries. Request 8 p. 
illustrated Bulletin No. HT-40. 
419C National Radiator Co. 





Heat Exchangers Cool liquids & 
gases by evaporative cooling with 
atmospheric air, removing the heat 
at the rate of input, controlling tem- 
perature precisely. Details in illus- 
trated Bulletin No. 120. 

*Niagara Blower Co. 





Heat Exchangers In De Laval plate 
heat exchangers the plates are so 
designed as to produce strong turbu- 
lence and high velocity ... achieving 
maximum heat transfer. Request 
Heat Exchanger Bulletin. 

231 *De Laval Separator Co. 





Heat Exchangers Technical data on 
revolutionary new “holo-fiite” (hol- 
low-flight) Processor—continuous- 
flow heat exchanger that is setting 
new standards of a adapt- 
ra simplicity. 

*Western | 8 Corp. 





Heat Transfer Apparatus Votator 
heat transfer apparatus can improve 
efficiency and product quality in nu- 
merous processes. Company makes 
available a Heat Transfer Data Book 
containing complete information. 

2 *Girdler Co. 


Heaters Rugged industrial heaters 
available in 24 sizes—8 coil selec- 
tions—150 ratings from 100,000 to 
2,500,000 btu/hr—2000 to 25,000 cfm 
each. Complete description and ad- 
vantages available on request. 

353 *Westinghouse Elec. Corp. 








Handy guide for selecting 
heating equipment & control. Shows 
which type of heater to use for spe- 
cific jobs, how to determine heater 
rating, how to calculate heat-up time, 
etc. Bulletin GEA-6146. 
419D Genera! Elec. Co. 


Heaters, Far-Infrared Radiant 
infrared heat... precisely controlled 
- solves problem of baking paint 
on plastic. Request your copy of 
reference, “101 bt tg Apply Elec- 


tric Heat,” No. 155 
290 Edwin L. Wiegand Co. 








Heaters, Gradiation Selas Gradia- 
tion Zone Control offers new possi- 
bilities in every chemical plant where 
heat processing is a precise operation. 
Provides complete information in a 
new 16 p. Booklet. 

282 eSelas’ Corp. of America. 





Heaters, Pipe Line Continuous pipe 
line water heater provides efficient 
dependable heating in a wide variety 
of industrial applications. Capacities, 
sizes, applications, etc. 20 p. illus- 
trated Bulletin 3-A. 
419E Schutte & Koerting Co. 





*See explanation on p. 406 
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Intimate contact 
between gas and liquid 
Results in-- 


high mass transfer rates 
efficient scrubbing action. 


Compact, efficient equipment,. 
job-engineered to your 
plant and process. 


A Typical Peabody 

Absorbing Tower: 

Dimensions: 

5'6" diameter by 15’ high. 

Capacity: 

95 gpm of neutral sulphite liquor. 
Sulphurous acid and sulphite liquor may be 


produced in the same tower simultaneously. 


For fast, dependable 
and efficient solutions 


to problems involving 
gas-liquid contact, Pp E A ss B ‘5 o ‘ D » 4 
ENGINE RATION 
pic 4 pi 580 FIFIH AVENUE * NEW YORK 36, N 
etin 4 ' fall typ bustion 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED * LONDON, S.W. 1, ENGLAND 


419 





ADVANTAGES 
IN THE 


SUMP 
PUMP 


1 EASY INSTALLATION 

* “Buffalo” Sump Pumps are 
shipped as complete units ready 
to place in the sump or tank. 
There is nothing to assemble, 
and no shaft alignment problem. 














“Buffalo” SUMP PUMP | 





ALWAYS IN PRIME, since there is no 


« suction lift. 


SIMPLIFIED MAINTENANCE 
Submerged operation eliminates need 
for suction seals, while the shaft is in 
permanent alignmeni. The shafts of 
“Buffalo” Samp Pumps are entirely en- 
closed, with ball bearing thrust at the 
top—and long, water-lubricated bronze 
sleeve bearing at the pump end. 


FOR HOT LIQUIDS, ACIDS, or where 
fumes are present “Buffalo” Sump 
Pumps are available with a stuffing box 
in the cover. 


WRITE FOR BULLETIN 963 and see the 
built-in Quality that provides trouble- 
free satisfaction and long lite—the “Q” 
factor that you get in every “Buffalo” 
Pump. 


BUFFALO PUMPS, INC. 


501 BROADWAY 


Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. 


BUFFALO, N. Y. 


Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 


420 








LITERATURE... 





Heaters, Thermal Liquid Perfected 
thermal liquid heaters provide tem- 
peratures to 750° F for the process 
industries. Specific features of Inter- 
national-Lamont heaters included in 
descriptive Bulletin. 
420A International Boiler Wks. Co. 





Humidity Conditioning Presents val- 
uable information concerning Kath- 
abar humidity conditioning . . . which 
has solved industrial air conditioning 
problems for twenty years. Request 
Literature Group K54-2. 

285 *Surface Combustion Corp. 





Platecoils Designed for tank heating 
and cooling problems due to ineffi- 
cient pipe coils. These cost-saving 
platecoils heat or cool 50% faster and 
take 50% less space in the tank. 
Offers Bulletin P61. 

288 *Tranter Mfg. 





Preheaters, Air Ljungstrom air pre- 
heater makes fuel burn more com- 
pletely—at a higher temperature— 
greatly reducing the rate of slag 
build-up on furnace tubes. Company 
furnishes full product information. 
215 *Air Preheater Corp. 





Thermo-Panels Cost less and per- 
form better—an improvement on pipe 
coils. You save space & heat or cool 
more efficiently. For use in heating & 
cooling of liquids, slurries, soaps, 
waxes, etc. Offers Bulletin. 

TL347 *Thermo-Panel Div. 





Towers, Cooling “Engineering Man- 
ual for Industrial Cooling Towers” 
offers basic & complete data on in- 
dustrial cooling towers of all types. 
Covers construction, methods of op- 
eration, performance data, etc. 
420B Marley Co. 





Traps, Steam, Impulse Serve all nor- 
mal trapping requirements. Feature 
many advantages: small size; quick 
heating; steady temperatures; one 
moving part; stainless steel construc- 
tion; ete. Bulletin T-1740. 
80a *Yarnall-Waring Co. 





Tubes, Heat Exchanger, Aluminum 
Company’s new booklet brings you 
all the facts about the latest develop- 
ments in aluminum heat exchanger 
tubes. Profusely illustrated with 
photcgraphs, charts, and graphs. 

295 *Aluminum Co. of America. 





Instruments & Controls 





Analyzers & Recorders The para- 
magnetic method of measurement is 
extremely accurate in analyzing in- 
dustrial gases. Complete information 
on Magno-Therm Oe Analyzer & Re- 
corder in Bulletin 52-829-56. 

77 *Hays Corp. 





Comparators Fully illustrated, 100 p. 
tells how to use pH and chlorine con- 
trol for water supplies, process solu- 
tions, production processes in 34 basic 
industries. Also covers complete line 
of comparators. 

R426 *W. A. Taylor & Co. 





Control, pH Offers suggestions on 
measurement & control of pH of cool- 
ing tower water, & describes equip- 
ment for application. Process Data 
Sheet, “L&N pH Control of Cooling 
Tower Water,” No. 700(1). 
420C Leeds & Northrup Co. 





Controllers, Indicating Series 540 
“On-off” indicating controller... isa 
rugged, durable & accurate remote in- 
dicating temperature control instru- 
ment designed for general industrial 
use. Illustrated Bulletin MC 122. 
96 *Fenwal, Inc. 





Controls, Temperature......Series 511 
remote bulb temperature control is a 
rugged, durable & accurate device for 
control of industrial processes involv- 
ing air, gases & solids. Offers de- 
scriptive literature. 
420D Fenwal, Inc. 





*See explanation on p. 406 
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f°! caicne Tom, SS ] 
OF ALL KINDs De os. ( 
© 100% AUTOMATIC : oo’ | DO YOU 
© APPROVED py , | 
Porc ~~ | REQUIRE 
& x 


LABORATORIES 


a ACCURATE 
SIZING OF 

- Sa. | GRANULAR 

§ WORTH STORING | 4 + MATERIALS? 


“LIQUID J 
ARE WORTH MEASURING / 








If you process granular ma- 
terials that must be uniform 
in length, width, or thick- 
ness, Hart-Carter sizing ma- 
chinery may be what you 
need. 


WRITE FOR COMPLETE DETAILS Hart-Carter makes several 

types of equipment that ac- 

THE Li A\ Ul D0 a4 ETE a fay 1) curately sizes or separates by 
ee ee ee ee Se means of pocketed Carter 

36-29 SKILLMAN AVE:, LONG ISLAND CITY.I.N.Y | discs or indented Hart cylin- 
ders... or by cylinders per- 
forated with either slots or 





recessed round holes. These 

TANLEY MAY HELP YOU | principles and methods are 

described in folders CPG-2 

and L-1, which we’ll be glad 
to send to you. 





IF YOU WILL LET US KNOW: The Product You Are Filter- ; 
ing—Type of Equipment You Operate—Plate and Frame Information you supply our 
Or Rotary Filter—Whether Acid or Alkaline Solution— technicians about the in-put 
Temperatures—Pressure—WE WILL MAKE SOME SUG- | materials to be sized, and 
GESTIONS. ’ the “‘product”’ specifications, 
| will enable them to make 
¥ sound recommendations. 
Over 40 different cotton sh ne (Such information will be 

including filter twills, chaincloths, k ; ; 
and filter flannels. ept contidential, of course. ) 
Tests in the Hart-Carter Lab- 

We also handle synthetic fabrics oratory are free. 


for acid and alkaline solutions— 
U S YO U ie Nylon, Orlon, Dynel, Polyethy- Write today for folders + 
lene, Dacron, Saran. Woven glass CPG-2 and L-] 


cloth for highest temperatures. 


FILTER CLOTH [eeegctl Recipe heieetiny 


the yard or by the ite: 
roll or cut and fab- 661 19th Avenue N. E. 


ricated to meet 
PROB LEMS your require- MINNEAPOLIS 18, MINNESOTA 
— Since 1919... 


Engineers and Manufacturers of 


write FOR [MAAS NNTUS Melo mi Tirammy DUST COLLECTOR ninchiaery ter Soareion oe 
SAMPLES 401 Broadway, New York 13, N.Y a | Sizing Granular Materials 























a 
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LITERATURE 





Data Processing Applications of the 
‘CR computer for electronic data 
processing, accounting & control. De- 
scribes 5 typical business & industrial 
problems & a for solving them 
electronically. 1 
National Poash Register Co. 





For pressure, vacuum or com- 
pound service. There are no gears 
or teeth to wear out. Cam a 
action keeps contact points clean 
smooth. Provides com plete informa- 
pany in Gage Catajes -2. 

Helicoid Gage Div. 


Gages, Draft Diaphragm operated 
Vertiscale gages feature completely 
new design in draft gages. Can also 
be employed for remote indication of 
pressure, flow, level, etc. Request 
Publication 52-1060-210. 
422B Hays Corp. 


Gages, Vacuum The Model 517 Al- 
phatron vacuum gage provides accu- 
rate measurement over the widest 
range of any AC-operated vacuum 
gage. Presents Data Sheets covering 
complete line of gages and accessories. 
377 *Naresco Equipment Corp. 











Indicators, Bin Level Bin-Dicator 
wSZ bin level indicator for all bulk ma- 
terials. Signals change in level; auto- 
matically starts and stops filling and 
emptying equipment. Furnishes new 


cnrTZJ 
detailed Data Book. 
2, 0C OW TR345 *Bin-Dicator Co. 
tf ? Indicators, pH Furnishes informa- 


tive literature describing company’s 








new panel-mounted indicator for con- 
tinuous measurement of pH or redox 


e e 

in manufacturing processes.  Illus- 
& = Data Sheet No. ND 42-96(1). 
*Leeds & Northrup Co. 

Instrumentation, Waste Treatment 
> nea oe ee brs ae 
. . . aide y ectron nstrumentation. 
The service life of your stainless steel processing Details in Bulletin No. 7302, “Instru. 


‘ . . . mentation for Water, Sewage & In- 
equipment is determined by your fabricator. In the dustrial Waste Treatment.” 


professional skill of his mechanics, welders and 20-1 *Minneapolis-Honeywell. 
Instruments, Ring Balance Presents 


craftsmen lies the answer to the useful life of ; 
: reference containing detailed infor- 

that equipment. mation on the application of Hagan 
ring balance instruments to problem 


For stainless fabrication requires a specialist _ of precise proportional chemical feed- 
ing. Bulletin No. MSA 102. 


with manpower trained, experienced and equipped 81 *Hagan Corp. 


for that work. A general practitioner might miss up Ozonators, Laboratory Are designed 

. . . as precision laboratory instruments 

on something that would impair the strength or indaibio Gf etuaiant aad réesrotndibic 

corrosion resistance of stainless steel. The special complete details on the Model 7-23 In 
i i pane i é descriptive Folder. 

technique required for sound welds — the right de i | —_ ewelsbach Corp. 


n 
gree of heat in welding a seam, the proper fi ish poses Semhane eee eg Soa 
for your application — round corner construction to tility of Cylinder Conomotor & its 
= , many applications including propor- 
allow removal of corrosive materials — these often tional control of speed changers, 
valves, pumps & electrical components 


determine how long your equipment will “live” in new 12 p. Bulletin _B-50-2. 
: . 422C Conoflow Corp. 
in service. 




















Proportioning, Automatic Furnishes 
; : : information on Richardson’s automatic 
Years of working with stainless steel have shown us proportioning systems. For complete 
. . . case history file of Select-O-Weigh 
that many hidden weaknesses in the finished vessel §. BLICKMAN, INC. installations in industry, request Bul- 
can be avoided by proper methods of fabrication. 603 GREGORY AVENUE line tits Matin Cn 


For your next stasnless steel vessel, consult with us. WEEHAWKEN, NEW JERSEY | | =o us aakalnen <dikenm: 
tages: inkless recording (by heated 
stylus) on plastic coated strip chart 
SEND FOR THIS paper, tee rostansuier coordi- 

nates ; g orque galvanometer 
VALUABLE BOOK movement; ete. “150" equipment 


A request on your letter- Catalog. 
head will a ovr 233 *Sanborn Co. 


vide, “What to — 
‘or When Y. ov Speci | Recorders, Temperature Newly de- 
Stainless Steel for Your signed Model “1000” Auto-Lite re- 
P corder gives permanent proof of tem- 
perature behavior. Request valuable 
cman gee! = Peed many styles of 
: : j recorders and indicators. 

ORROSION RESISTANT PROCESSING EQUIPMENT T337 *Electric Auto-Lite Co. 


te 2 Telemetering Introduces remote 
z transmission systems for water, sew- 
age & process plant uses. Defines 
telemetering, basic types of telemeter- 
ing equipment & describes advan- 
tages & benefits. Bulletin 9100. 

422D Automatic Control Co. 

















sv Sep 
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CLEVELAND | =: reap ar 
WIRE CLOTH...WIRE SCREENS**:: ay VELOCITIES 


“HEAVY DUTY 


40 YEARS SERVICE TO = FSSs==- instantly... 
PRODUCING ACCURATE, LO ! =: 

==: accurately... 
VIBRATING SCREEN SECTIONS ———— ie 

S imwat = anywhere... 


Cleveland Wire Screens for vibrators are serv- 
ing faithfully in daily operations in the major 
coal and mining centers of the world. Cleveland 
Wire Screen sections are available for electrical 
and mechanical units. 


WIRE CLOTH 

Full range of openings from 6” clear to .0017” in 
steel, galvanized steel, copper alloys, stainless steel, 
chrome steel, monel, nickel, aluminum and silver. 
WEAVES 

Weaves include plain, twilled, dutch or corduroy, 
stranded cable and locked crimp. Industrial wire 
cloth designed and produced fer individual problem 
requirements. 


STRAINERS AND FILTERS 
CUSTOM-BUILT 


Custom-built and adap- 
tam ted to individual needs. 
Available in all commer- 
cial metals and alloys. 





Write for Bulletin 5, 6 and 7. 


THE CLEVELAND WIRE CLOTH & MFG. CO. 
3573 E. 78th STREET + CLEVELAND 5, OHIO 





DAVENPORT nor Velometer, a precision-built, 
self-contained, portable instrument, 


gives you instant, accurate readings 
of air velocities anywhere—in 
a plants, mines, mills or laboratories. 
Continuous DeWatering Measures speed of air flow through 
Presses ducts, grilles, furnaces, spray 
ROTARY DRYERS booths or in the open. This rugged 
Steam Tube, Hot Air instrument needs no special care or 
and Direct Fire delicate handling—anyone can use 

ROTARY COOLERS it and get accurate readings. Need 
‘ _ Water and Air no calculations or seference charts. 
Me. Available in a wide variety of scale 


MAKE THIS SIMPLE TEST ranges, and with a full assortment 
Pick up a handful of your wet material hs oe ae of jets and fittings for every appli- 
and squeeze it. If you can remove sur- oe cation. You'll want full details and 
plus moisture without difficulty and re- — Acid prices, so write for Bulletin 2448-G 
tain solids in your hand, it is quite pos- Beet SRE SEES a : 
sible that a Davenport Continuous fee 2 Vitel tin sence ctssgemyssogneeg ag 
Press will do a very satisfactory job ’ Room 559 420 No. La Salle St., 
of mechanically removing moisture | - - Chicago 10, Ill. 
for you. Le = 

Let us send you our complete catalog. A ___ ‘i 
For quick reference, see the CHEMICAL Davenport Continucus Presses 
ENGINEERING CATALOG 1953-54-55. are available in three sizes. 


> davenpor MACHINE and 


eavengest ‘evs HT FOUNDRY COMPANY 
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PRESSING — DRYING 
and COOLING Equipment 














45 
1 100 


Distillation 





> The same type of Lo-Temp still 
is also widely used for the re- 
covery of alcohol, methylethyl 
ketone, ethyl acetate, and pyri- 
dine used in the production of 
anti-biotics and hormones. Also 
for concentrating hormone so- 
lutions at temperatures which 
will not damage the product. 


> In a typical installation in 
which insulin is the final prod- 
uct, alcohol is recovered at 75% 
and the number of insulin units 
per Ib. of pancreas glands is 
increased as much as 30%. 


> If you have a specific problem 
in solvent recovery or low tem- 
perature distillation, write to: 


MOJONNIER BROS. CO. 
4601 WEST OHIO STREET 
CHICAGO 44, ILLINOIS 


Mojomuicr 
LO-TEMP 
EVAPORATORS 





| 
| 


eS 


424 


LITERATURE .. . 





Telemetering...... Telemeter system de- 


veloped to satisfy demand for a more | 
simple system of | 
Features, oper- | 


accurate, reliable, 
remote measurement. 
ation, specifications, etc. in 8 p. illus- 
trated Bulletin 17-11. 

424A Foxboro Co. 





Thickness...... Audigage ultra- 
sonic thickness tester offers many 
features: measures from one side; 
wide thickness range; 
battery operated; non-destructive; 
etc. Details in illustrated, 6 p. 


Testers, 


424B Branson Instruments. | 





| Viscometers...... Built by Swiss crafts- 


men... to operate in a vessel—by- 
pass—pipeline 


complete information request 8 p. 
fully illustrated Bulletin. 
4C 


42 Drage Products. 





Pipe, Fittings, Valves 





lVittings, Pipe...... Presents newest cata- 
logue of stainless steel pipe fittings 
which shows all standard pipe fittings 
and flanges, flanged fittings, butt weld 
fittings, etc. Request illustrated Cata- 
log 653. 


424D Cameco Products. 





Pipe, Polyvinyl Chloride...... 
New illustrated Bulletin provides 
valuable information on _ injection 
molded unplasticized polyvinyl chlo- 
ride pipe fittings and flanges. In- 
cludes features and properties. 

424E Tube Turns Plastics. 


Fittings, 





Flange Specifications...... Company an- 
nounces the development of a new 
Flange Specification table for ASA 
and MSS Flanges in a convenient, 
slide rule form. Pocket-size refer- 
ence is available upon request. 





424F Cameo Products. 
Joints & Couplings...... Tefion expansion 
joints and fiexible couplings absorb 
shock, vibration, thermal expansion 


and contraction. Connect unlike pip- 
ing ends and nozzles. Covers 
plete data in Bulletin FC-952. 

335 *U. S. Gasket Co. 


com- 





Nozzles, Spray...... Company provides a 
48 p. industrial catalog with full data 
on thousands of standard and special 
nozzles—for every type of spraying. 
Also information on related equip- 
ment. Catalog No. 24. 

TL381 *Spraying Systems Co. 





Pipe & Fittings, Glass...... Glass pipe & 
fittings for full-scale production oper- 
ations. Strengthened by end-temper- 
ing & feature corrosion-resistance, 
non-contamination, etc. Catalogs 
EA-1 & EA-3 offer full details. 
22-3a *Corning Glass Wks. 


Pipe & Fittings, Polyvinyl Chloride...... 
Furnishes details on 4” to 4” line of 
normal impact & high impact un- 
plasticized polyvinyl chloride pipe & 
fittings, plus properties & character- 








istics data, etc. 12 p. 
424G Alpha Plastics. 
Pipe, Fittings & Valves, Plastic...... 


Complete technical data on Dur-Ace 
- . . new general-purpose corrosion- 
resistant plastic pipe with exceptional 
impact strength & toughness. [Illus- 
trated Bulletin 80-A. 

424H American Hard Rubber Co. 





Pipe Installation, Glass...... Pipe is easy 
to install & low in installed cost com- 
pared with other corrosion-resistant 
materials. 
sizes from 1- to 6-inch. 
Installation Manual No. PE-3. 
22-3b *Corning Glass Wks. 


Piping, Copper...... The special advan- 
tages of copper piping: costs less to 
install & maintain; joins quickly; 
handles easily; won’t rust; needs 
fewer fittings; bends to clear ob- 
,- eaaemmancag Publication No. B-1. 








*See explanation on p. 406 





portable— 


: at extremes of | 
pressure—viscosity—-temperature. For | 


Available in 6 standard | 
I. D. inclusive. | 





*American Brass Co. | 
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{ASTER-MIXE 





POWDER FILLERS 


Cut Product Wastage. Vacuflow powder 
filling equipment operates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a con- 
tainer. 

Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the hop- 
per. There is no prob- 
lem with dust control, 
since the unique Vacu- 
flow method simply 
does not involve air cur- 
rents that cause dust. 





Rotary Model 


Semi-automatic 
models are available 
for filling containers 
ranging from the tiny 
talcum box up to and 
including 100 lb. paper 
bags and 200 lb. drums. 
Rotary modelsareavail- 
able for automatic pro- 
duction of 5 lb. sizes or 
less at speed of 45 to 300 
per minute. 

Pneumatic is the one 
manufacturer in a po- 
sition to furnish ma- 
chines for making up 
complete production 
lines. Units are avail- 
able for air cleaning, 
powder and liquid filling, capping and label- 
ing a wide range of bottles, cans or jars. 





Model E 


Pneumatic SCALE Corp., Lrp. 
85 Newport Ave., Quincy 71, Mass. 
Also: New York; Chicago; San Francisco; 
Dallas; Los Angeles; Seattle; Leeds, England 
Canadian Division: 
Delamere & Williams Company, Ltd., Toronto 


-PNEUMATIC 











PLA-TANK® STACK 
THE ANSWER 

TO YOUR 

FUME PROBLEM? 


Shown here is a light-weight, easily- 
erected PLA-TANK stack which 
handles fume exhaust at the new 
thorium plant of the Lindsay Chemical 
Co., West Chicago, Ill. Y 
The stack has a 44” diameter, is 69’ 
long including 90° elbow, cross run to 
fan chamber and riser beyond fan. 
There are inlets from three floors to 
handle exhausts from individual tank 
systems. Stack was prefabricated with 
nges for fast installation. 
PLA-TANK STACKS may also be 
the answer to your problem of venting 
corrosive fumes — inside or out. Con- 
sider these many advantages ‘ 
. . « manufactured from long-life, 
resin-bonded glass fiber laminate 
. . resistant to a wider variety of 
fumes and temperature than ever 
before : 
. . not affected by extremes in 
weather 
. . light weight, easy to install; 
or less rigging and support; 
save handling, freight, shipping 
charges , 
+ - competitively priced; available 
in diameters to 60” 


Let us help you solve your problem the 
madans aon with PLA-TANK STACKS. 
Write today for free data sheets. 


P-20 
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| Tubing, 


| Tubing, 


| Valves 28 p. 





LITERATURE... 





Tubing, Mechanical, Stainless Steel 
Outlines the numerous advantages 
offered to design & fabrication engi- 
neers who consider tubing in the pro- 
duction of parts & products which 
they manufacture. Folder TB-365. 
425A Babcock & Wilcox Co. 


Tubing & Pipe, Stainless Steel 
illustrated ‘‘Corrosion Control” refer- 
ence covers: types of corrosion; cor- 
rosion-resistance applications; select- 
ing tubing & pipe for corrosion-resist- 
ant service; etc. 
425B 








Tubing, Stainless Steel 
gineering information on construction 
and types of flexible stainless steel 
tubing. Also includes data on fittings. 
Request this completely illustrated 
Bulletin No. STC-1. 

47 *American Brass Co. 





Stainless Steel Offers eco- 
nomical, trouble-free service over long 
periods of use. New Trentweld price 
calculator gives full price information 
and weight per foot of tubing size 
and grade you need. 

117 *Trent Tube Co. 





Titanium Furnishes up-to- 
date information on fabrication of 
unalloyed titanium tubing. Subjects 
covered include heat treating, pick- 
ling, welding, brazing & machining. 
Illustrated Bulletin No. 43. 

425C Superior Tube Co. 





Unions, Stainless Steel...... Comprehen- 
sive illustrated literature on stain- 
less steel unions specifically designed 
and constructed for top performance 
on all metering, nieasuring and flow 


control services. 
TR429 *Clayton Mark & Co. 





catalog contains di- 
mensions and illustrations describing 
latest Rockwell-built valves. Included 
are non-return (stop-check) valves, 
globe and angle stop valves, etc. Con- 
densed Catalog No. 105. 

D Edward Valves. 





Describes Type 555-RO four- 
way hydraulic operating valve... 
a unique rotor actuating hydraulic 
valve with full floating position. De- 
signed for 300-1500 psi pressures. 
Details in Bulletin No. S-600. 

*A. W. Cash Co. 





Versatile, dependable, eco- 
nomically-priced hand valve... for 
corrosion, abrasion, vacuum or gen- 
eral service—wherever positive action 
is needed. Details of X-V Series in 
Bulletin No. FL-154. 
136-7a *Farris Flexible Valve Corp. 





For heavy duty or special 
duty, valves give accurate control & 
long life. Standard line includes: 
abrasion resistant, gate, motorized 
gate, cock, quick opening, butterfly, 
etc. Descriptive Bulletins. 
404a *McNally Pittsburg Mfg. 





Valves, Diaphragm, Packless 
nate stem leakage and maintenance 
on air, vacuum, gas, light oil and sim- 
ilar services. Available in wide se- 
lection of materials and sizes. Request 
Folder No. AD-1942. 
309 *Crane Co. 


Valves, Gate 
small forged steel gate valves. 
hardened gate and seats assure tight 
closure, smooth operation and low 
maintenance. Complete information 
in Catalog No. 10. 

2 *Chapman Valve Mfg. Co. 


Valves, Globe The modern OIC ‘500 
Line” provides a choice of 3 bronze 








globe valve designs to meet specific | 


sets of operating conditions. Find 
complete information on company line 
in descriptive Form No. 1001. 

48 *Ohio Injector Co. 


Valves & Fittings, Polyvinyl Chloride 
Line designed & engineered by 
Lunkenheimer—patented & registered 
under “Luncor”’, which refers to its 
remarkable resistance to corrosive 
chemical action. Complete data. 
425E Lunkenheimer Co. 








*See explanation on p. 406 


| 
Carpenter Steel Co. 


Furnishes en- 


Offers data on sturdy, | 
Super- | 


} 
| 
| 





A NEW 


AUTOMATIC 
VALVE 


TO SOLVE YOUR 
TANK OR DRUM 
FILLING PROBLEMS 








Here is the solution to your container 
filling problems. It is the DAVIS two- 
step solenoid valve especially designed 
for accurate weighing and filling. No 
more guesswork, no more spillage, no 
more waste. You get faster filling that 
always keeps step with production.This 
valve is ruggedly built to withstand 
years of hard service. Standard or 
explosion - proof housing available. No 
matter what liquids you are handling. 
DAVIS can meet your need, giving you 
the most efficient, economical opera- 
tion possible. 
ATTENTION JOBBERS! 


Here is a valve you can sell to 
‘erent 


leum presents, and many others 
have as Write for 
complete today. 


DAVIS REGULATOR COMPANY 
2539 South Washtenaw © Chicago 8, Illinois 


425 





There’s nothing “‘magic” about it. 
Twin Disc Fluid Drives improve 
performance, protect both driving 
and driven equipment through the 
cushioned drive of fluid which elim- 
inates mechanical drive connection 
. .. absorbing shocks, vibrations and 
torsional variations . . . and trans- 
mitting input torque 100% through 
the peak efficiency of Twin Disc 
Twin-Circuit Fluid Coupling design. 

That’s why fluid drive eliminates 
motor burn-outs and engine lugging, 
improves distribution of loads on 
compounded drives, and permits se- 
lection of motors on basis of running 
requirements rather than starting re- 
quirements. 

- Write Twin Disc Clutch Com- 
pany, Dept. DS, Racine, Wisc. today 
for new Bulletin 144-D. 


Twili Disc 


TAIN 
5 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 


426 














LITERATURE .. 





Valves, Lubricated Plug Cover vari- 
ety of services for gasoline, oil, water, 
air, gas, acids, chemicals, etc. In- 
cludes characteristics of design, spe- 
cial features & types, in 44 p. illus- 


trated Catalog No. 5. 
251 *ACF Industries. 


Valves, Packless For use wherever 
pipelines carrying gasoline, oil or 
other volatile liquids & vapors must 
have positive protection against leak- 
age. For complete information re- 
quest Bulletin No. EC-813. 

316 *Fulton Sylphon Div. 








Valves, Pinch-Type......No other valve 
controls flow of hard-to-handle cor- 
rosive & abrasive materials with ef- 
ficiency & reliability of Begg ta 
valve . .. because Flex-Valve can- 
not plug. Catalog No. FL-382. 
136-7b *Farris Flexible Valve Corp. 


Valves, Plug Company’s line of non- 
lubricated steel plug valves features 
dependable performance at a wide 
range of temperatures and pressures. 
For complete details, request informa- 
tive Wedgeplug Catalog. 

99 *Wedgeplug Valve Co. 


Valve, Plug Regrind-renew plug type 
valves with 500 Brinell armor seat— 
armored against valve-killing close 
control of steam ... and abrasion. 
For complete information on company 
line, request Form No. 202. 
45 *Jenkins Bros. 











Valves, Safety Relief 
ance .. . positive valve action as- 
sured ... even where discharge lines 
are long, or low “superimposed” back 


Peak perform- 


pressure exists in relieving system. | 


Request Catalog No. 1900. 
16-7 





Valves, Shut-Off 


are actuated by either: excess flow; 
solenoid; heat, of any predetermined 
degree; shock. 

uses, ratings, etc. 
426A McRae Corp. 





Valves, Solenoid A new automatic 
valve to solve your tank or drum fill- 
ing problems ... the Davis No. 97th 
solenoid valve saves time——avoids 
waste—promotes safety. Provides de- 
scriptive literature. 

*Davis Regulator Co. 





Process Equipment 





Autoclaves, High Pressure a 
suited for many “small batch” labo- 
ratory research problems in high pres- 


sure investigations. Covers features, | 
applications, sizes, etc. in illustrated | 


Bulletin No. 1051-A 
426B 





Centrifugals Centrifugals with “all- 
speed” drive are used to determine 
best centrifuging speeds .. . can help 
to lower manufacturing costs & in- 
crease production. Illustrated Catalogs 
offer complete details. 

*Tolhurst Centrifugals. 





Centrifuges Many conventional sepa- 
rating & clarifying problems are im- 
proved vastly & many difficult prob- 
lems are now being solved econom- 
ically thru widespread use of Super 
centrifuges. Bulletin 1248. 

121 *Sharples Corp. 





Classifiers, New Gyrotor air 
classifier is a separator designed for 
close control of products. Has a wide 
range of fineness, controlled by sim- 

ly changing the rotor speed. Data 
n Bulletin AH-449-11. 
326b *Hardinge Co. 


Crushers S-A Knittel ring-type 
crushers reduce mine-run coal to 
stoker size in one operation. Double- 
rotor unit handles wet coal without 
clogging .. . maintains full rated 
capacity. Offers Bulletin 12-C. 
426C Stephens-Adamson Mfg. Co. 
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' 
**Manning, Maxwell & Moore. | 


Pertinent informa- | 
tion offered for shut-off valves which | 


Includes operation, | 





“Autoclave Engrs. | 





useful 
reference 
manual, 


Tells how to 
use pH and chlorine 
control for water sup- 
plies, process solutions, 
production processes in 
34 basic industries. 


* 


Dla. 
Gy 


Jy 


100 pages of factual data on 
theory and application of 
pH, chlorine, phosphate, 
nitrate control, also com- 
plete water analysis. Useful 
every day. Clearly written, 
concise, easy-to-read. Data 
based on 25 years service 
to industry. Also illustrates 
and describes complete line 
of Taylor Comparators, 
tells how to use Taylor sets 
in your plant. 


Series 


. of ), 
SAR Ente RC A 
Pal ree 


Pad 


PN ng OS 
mile as ee? 


sopttt 


Beverage Bottling e Brewing 
Chemicals e Laundering 
Food Packing e Leather 

Printing e Sewage 
Textiles e Pharmaceuticals 
Pulp & Paper e Water Supply 
and others 
WRITE FOR YOUR 


FREE COPY 
TODAY! 


W. A. TAYLOR % 


414 RODGERS FORGE RD. + BALTIMORE-4, MD 
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Is lron 
Contamination 
a Problem? 


PURIFY 


your product 


with the FRANTZ 


Magnetic Separator 


The trouble-saving, money- 
saving answer to your iron 
contamination problem is the 
FRANTZ FERROFILTER. It 
handles liquid suspensions 
in all viscosities, extracting 
the most minute iron parti- 
cles. Available in electro- 
magnetic Gravity (as shown), 
Pipeline and Underfeed 
types. Also Dry FERROFIL- 
TERS for powdered and 
granular materials. 


Send for BULLETIN 16-E 


Full information on 
installation and 
operation with 
tables of sizes and 
capacities to help > 
select the proper | 


TRY OUR RENTAL PLAN 


Prove the efficiency of FRANTZ 
FERROFILTERS on operation 
at low cost. Write for full details. 


S.G. FRANTZ CO., Inc. 


P. O. Box 1138 Trenton 6, N. J. 
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LITERATURE ...- 





Crushers, Jaw Issues an illustrated 
booklet describing company line of 
jaw crushers built in many sizes & 
types for various requirements. Speci- 
fications & approximate capacities, hp 
& weights. Bulletin No. 062. 
427A Sturtevant Mill Co. 





Crushers, Rotary Rotary fine crush- 
ers are unique in that they crush or 
granulate to fine even sizes without 
producing a large amount of “fines” 
or dust. Includes data on operation 
& specifications. Bulletin 063. 
427B Sturtevant Mill Co. 





Deaerators Tray type—prevent cor- 
rosion in piping, economizers, boil- 
ers & exchangers by removing dis- 
solved oxygen & other non-condensible 
gases. For complete details, re- 
quest Publication No. 3005. 
27C Cochrane Corp. 





Deaerators Modern design, a simpli- 
fied principle & advanced engineer- 
ing now bring effective deaeration 
at a budget price. Describes advan- 
tages, operation, capacities, appli- 
cations, etc. Bulletin No. 1300. 
427D Fred H. Schaub Engrg. Co. 


Deaerators Atomizing tray—recom- 
mended for heating & deaerating wa- 
ters when operating under constant 
pressure application & where atom- 
izing type is not thermally disad- 
vantageous. Publication No. 4635. 
427E Cochrane Corp. 


Deaerators, Reboiling Outlines the 
numerous advantages of the reboiling 
deaerator with direct contact inter- 
nal vent condenser, which heats and 
deaerates water in three stages. 4 p. 
illustrated Bulletin No. 3677. 

Permutit Corp. 











Deaerators, Steam-Jet Covers full- 
contact steam-jet deaerators—design 
improvement, ranges of application, 
performance characteristics, principles 
of operation & construction. Bulletin 


No. W-210-B-32. 
Worthington Corp. 








427G 

Dissociators, Ammonia Illustrated, 
2 p. offers valuable information: 
typical uses of dissociated ammonia ; 
description of dissociator; economy ; 
advantages; sizes-capacities; users 
of equipment; etc. Bulletin B-52. 
40 *Drever Co. 





Dryers Lectro-dryers can dry air & 
gases in volume to dewpoints below 


—100°F—can drop relative humidity | 
Booklet describes | 


lower than 10%. 
machines & how various industries 
use them to gain efficiency. 

279 *Pittsburgh Lectrodryer Corp. 


Dryers, Rotary Deliver top produc- 
tion, exacting performance, greater 
profits. Tells how Standard-Hersey 
has aided manufacturers throughout 
the world in solving their dryer prob- 
lems, in illustrated, 12 
300 





Pp. 
*Standard Steel Corp. 





Dryers, Rotary, Vacuum Buflovak 
vacuum rotary dryers provide low 
temperature drying with agitation... 
and recovery of solvents. For com- 
plete data on company’s line request 
illustrated Catalog 341. 

*Buflovak Equipment Div. 





Drying Equipment To improve your 
product call on Proctor & Schwartz, 
who not only manufacture drying 
equipment, but have the know-how to 
help you in materials handling prob- 
lems. Request Bulletin 390. 

408 *Proctor & Schwartz. 





*See explanation on p. 406 





Saving your money? 

Maybe you shouldn't. For a 
small investment in editorial re- 
prints may pay off handsomely. 
Run through our Checklist to see 
if you can put any of these 
special reports to good use now. 

















heat exchangers 


provide sustained 
performance, rugged 
construction and an 
eye to operational ac- 
cessibility for main- 
tenance and repairs. 
We build well—our 
record of repeat 
orders from satisfied 
clients attests to that. 


FOR THE CHEMICAL 
PROCESS INDUSTRY, WE 
OFFER OUR... 


Solvent Recovery Equipment 
e Extraction Co iss 


oolers 
e Exhaust Waste Heat Boilers 
e Quenching Oil Coolers « 
Storage Tank Heaters © Gas 
Coolers « Self-Cleaning Heat 
Exchangers ¢ Fractionating 
Equipment 


Your pilot plant or special 
equipment requirements 
can be handled by our 
experienced staff of chem- 
ical and mechanical 
engineers. We solicit your 
inquiries. 





A stainless 


DAVIS ENGINEERING 


CORPORATION 
1058 East Grand Street, Elizabeth 4,N.J 
30 Rockefeller Plaza, New York 20. N. Y 





FOAM’S A THIEF 


KILL IT uz 


DOW CORNING 
ANTIFOAM AF 
EMULSION 


Now you're the boss! Foam no longer 

dictates productive capacity, output or 

processing times as witness these ex- 

amples: 

@ strawberry concentrate cooling 
time reduced 25%. 

@ dairy saves 300-400 gallons of 
skimmed milk daily. 


yield on textile vat dyes 
doubled. 

®@ vacuum concentration capacity 
increased 60%. 


Effective at remarkably low concen- 
trations against the widest variety of 
foamers, Dow Corning Antifoam A 
and the more easily dispersed Anti- 
foam AF Emulsion are physiologically 
hormless; pay for themselves many 
times over because they @ eliminate 
the waste and fire hazard of boil-overs 
@ reduce processing times @ save 
the space previously wasted on foam 
in process equipment 


see for yourself = 
mail coupon TODAY for 


free , 


Dow Corning Corporation | 
Midland, Mich., Dept. 31 


Please send me data and a free sample of | 


(1) Dow Corning Antifoam A 
or [] Dow Corning Antifoam AF Emulsion 


NAME 














ZONE——STATE 


LITERATURE . 





Drying, Vacuum...... Company offers in- 
formative brochure, “Vacuum 
ing,” 
the techniques of moisture removal 
from chemicals, pharmaceuticals and 
other industrial products. 

289 *F. J. Stokes Mach. Co. 





Dust Collectors In almost every type 
of industry .'. . users have found high 
efficiency, simplicity & economy of 
Dustube collectors a difficult combina- 
tion to equal for top performance. 
Catalog No. 372. 

28 *American Wheelabrator. 





Dust Control Pangborn' engineers 
help solve your dust problems—line 
of wet or dry dust collectors can save 
time, trouble & money. See how varied 
industries are benefited in “Out of the 
Realm of Dust.” 
317 





Dust Control 
industrial dust control for all process 
operations—crushing, screening, 
ing, grinding, blending, mixing, dry- 
ing, ete. 
filters in Bulletin 98. 
417 ew. W. 


Dust Filters Help solve dust control 
problems. Describes the numerous ad- 
vantages of using the Day line of high 
pressure reverse jet filters .. for 
efficient dust control. Illustrated 
Bulletin No. 528-R. 

147 


Sly Mfg. Co. 





*Day Co. 





Filter Fabrics 
efficiency to 
Announces 


The right fabric 
continuous 
availability of a fully 
illustrated booklet, “Filter Fabric 
Facts,” describing filter fabric de- 
velopment and application. 

82 *Wellington Sears. 


adds 
operation. 





Handle wide ranges of fluids 
at wide ranges of flow rates and 
viscosities . . . capacities from a few 
to over 800 gpm .. . connections from 
% in. IPS to 6 in. flanged. Request 
eer Klean Bulletin. 

*Cuno Engrg. Corp. 





Filters, Rotary Vacuum...... Covers de- 
sign features ... for handling both 
slow filtering & free filtering solids; 
how it discharges thin cake by pneu- 
matie blow-back, & utilizes thorough 


counter-current wash. 
11 *Bird Mach. Co. 





Dispersion Describes the Auto- 
clave Dispersimax ... for maximum 
gas dispersion. Covers function, ad- 
vantages, design & operating princi- 
ples, performance, sizes, etc. in 
"1 enna Bulletin No. 1254. 

4284 Autoclave Engrs. 





Apparatus Includes basic infor- 
mation on jet principle, jet apparatus 
terminology, and data on jet con- 
struction, operation, and advantages 
offered by jet apparatus. 12 p. illus- 
wae Bulletin No. J-1. 

*Schutte & Koerting Co. 


Kilns, Rotary......Every part is precision 
designed, precision built to give you 
maximum protection against mechan- 
ical troubles of all kinds. Offers com- 
plete information in illustrated Bul- 


letin No. A-422. 
278a *Vulcan Tron Wks. 








Laboratory Machines...... Company pro- | 
vides valuable data on their line of | 


equipment—laboratory crushers, lab- 
oratory crushing rolls, laboratory 
sample grinders, laboratory swing- 
= mills, etc. Bulletin 067. 
Sturtevant Mill Co. 





Mills, Colloid Operate at speeds ap- 
proaching the theoretical minimum 
required for true wet micro grinding 
—shaft speeds up to 10,000 rpm de- 
pending on size and type of mill. 
Offers descriptive literature. 

BR429 *Admiral Tool & Die Co. 


Mills, Grinding....Dry, grind, classify— 
in a single system—materials carry- 
ing an appreciable amount of surface 
moisture, reducing them to dry, 
finely-ground products. Offers full 
details in Bulletin 17-B-11. 
26a *Hardinge Co. 








=I | *See explanation on p. 406 


Dry- | 
which contains descriptions of | 


*Pangborn Corp. 


Pioneers and leaders in | 


Full data on flat bag dust | 


4 coop 
REASONS 
for specifying 


DARNELL 


CASTERS & WHEELS 


mill- | 


RUBBER TREADS... 


a wide choice of treads suited to all 
types of floors, including Darnelloprene 
oil, water and chemical-resistant 


treads, make Darnell Casters and 
Wheels highly adapted to rough usage 


RUST-PROOFED... 


by the Udylite process, Darnell Casters 
give longer, care-free life wherever 
water, steam and corroding chemicals 
are freely used. 


STRING GUARDS... 


Even though string and ravelings may 
wind around the hub, these string 
guards insure easy rolling at all times. 


LUBRICATION... 

















all swivel and wheel bearings are factory 
packed with a high quality grease that “stands 
up” under attack by heat and water Zerk 
fittings are provided for quick grease-gun 
lubrication. 


| DARNELL 


€ 
4 LaameVONNTIVNT 


DARNELL CORPORATION, LTD. 
DOWNEY (LOS ANGELES COUNTY) CALIFORNIA 
40 WALKER’ STREET, NEW YORK 13, NEW YORK 
36 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS 
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vow eines ee again MARK -is FIRST 


limited to two books 


co gt With AAmeriead Fincot 


: Perry's two great 


tcyonn Ca STAINLESS 


, value as those two! 


nanan Ad Fee STEBL UNIONS 


Now available . | . 
on easy terms -s  : : “PETRO” 304-316 


Here are two books that are a virtual chemical 

engineering library in themselves. Perry's 

CHEMICAL ENGINEERS’ HANDBOOK and ‘ P 

CHEMICAL BUSINESS Feature Packed for Multiple Service on All 

ANDBOOK present a | \ . ° : ; 

vast compilation of the | \ Processing Where Stainless Steel Is Required 

modern engineering and \ j ° : 

CHEMICAL business helps you need \ Drop forged from uniformly heated solid bars... . 
to be today’s all-around | i _ +e . iform 

chemical engineer. : Finished to American Standard A.A.R. . . . Unifo 


tr 
ENGINEERS’ You'll be able to check wall thickness and concentricity maintained through 
your methods against “PETRO’’ DUAL quality controlled production. . . . Precision machined 


approved practice — get | i ial i 
HANDBOOK quick answers to your These unions are made with stain- seats plus = differential 7 eatepiine vase Ae fafa 
everyday problems with | less steel ends and carbon steel seal and will not seize at high temperatures. . . . 


anid ne saea coatamen nuts. Nut threads are permanently Octagon shaped ends and nut provide safety from 
the top men in the field. lubricated for easy make and break. and resistance to distortion by wrench abuse. 
You'll find help onevery- 


CHEMICAL thing from heat trans- | 
tia toe ke. | A NEW CATALOG COMPLETELY DESCRIBES ALL OUR UNIONS . . . WRITE TODAY! 


vertising, from  high- 
BUSINESS poe econ pany 
ing. 
HANDBOOK | tein curse noone were | HOE DAU ae Company 


prepared under the edit- 


1330 pages, 438 orship of John H. Perry, 
illustrations formerly associated with UPOO OEMPSTER STREEF ws pies geass: years the : 


the Development Depart- 
ment, E. I. du Pont de 
Nemours and Company. 


Whether you’re a practicing engineer, execu- 


tive, plant or laboratory worker, or mechanical @ 
engineer in a process industry, these books.can | en aC 
help you—give you answers to a vast range of Yew 














problems on the engineering and business 
aspects of the chemical industries, Look at 
what you get— 


50 giant sections by 160 top experts— } 
3272 pages—over 2400 charts, diagrams, 
and illustrations | 
The CHEMICAL ENGINEERS’ HANDBOOK | 


gives you facts, figures, formulas, diagrams, 
tables, and special methods needed in routine 


problems of chemical design and practice— | 

plus techniques for investigating specialized Featuring 

branches of chemical engineering. k 

The CHEMICAL BUSINESSHANDBOOK covers Large Tangential Outlet which prevents bac 
every essential aspect of “ pressure and allows increased output capacity 

purchasing. trate, taane: Have BOTH Both Rotor and Stator are Interchangeable 

ence, and a host of other Stellite rings and stones—facilitating replace- 
Natt ag gue ga handbooks | ment when required. 


gives a wealth of de- 
pendable facts entirely 

in terms of chemical in- RIGHT AWAY | Sanitary fittings eet. Mill Model 
dustry operations. It will at the same low 2 | Illustration shows large production Mi ode 


be especially valuable to monthly outlay § | QV-11 with 15 H.P. motor 
the engineering man who ag for only one, 


is taking up manage- See coupon be- Eppenbach Colloid Mills operate at speeds ap- 
tee chicenteal Maks toe tke low. proaching the theoretical minimum required for true 
first time. wet micro grinding—shaft speeds up to 10,000 r.p.m. 
;-—SEE THESE BOOKS 10 DAYS FREE —— depending on size and type of mill. 

| McGRAW-HILL BOOK (£0. Inc., Dept. CE-3 These Mills assure uniform grind through advanced 
330 W. 42nd St., engineering features including (1) Improved ball 
2 Send me Perry 8 “Conese ICAL ENGINEERS’ bearings which center the shaft and minimize lateral 


HANDBOOK and CHEMICAL BUSINESS HAND- - : . ng 
BOOK for 10 days examination on approval. In. 10 whip and (2) Invar shafting with zero coefficient of 
heat expansion. 


days I will remit my first payment of $4.00, plus | 
few cents for delivery costs, then $5.00 a month | ; . 
All Mills can be made with pressure feeds and 
jacketed hoppers. 


until $34.00 is paid. If not satisfied, I will return 
Consult our Sales Department with your technical Direct-drive model shown operates at 
00 RPM. 

















books postpaid. (We pay delivery costs if you remit 
problems. 35 


with this coupon; same return privilege.) 
© Send Chemical Engi- [) Send Chemical Busi- 
. a nein , Higher speeds can be furnished. 
Write for literature describing Eppenbach equipment Colloid Mills made in all sizes from 4 


neers’ Handbook, $17 ness Handbook, $17 
(PRINT) 

—now manufactured and sold by: = prodel laboratory size to 50 H.P. 
model. 


ADMIRAL TOOL & DIE CO., INC. 


Position . 45-10 VERNON BOULEVARD 


For price and terms outside 


write MeGraw- Hil Int'l, NYO 36 | | LONG ISLAND CITY, 1 wi Vs 
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internal swivel action 
gives you two-way control 
over movement of piping 


With the Blaw-Knox functional spring 
hanger, you can readily control both lateral 
and longitudinal swing movements of 
hanger rod up to 7 degrees. 

For the hanger is designed with the 
Blaw-Knox patented internal swivel action, 
which permits movement while the hanger 
case itself remains vertical. Larger move- 
ments are readily accommodated by over- 
head roller assemblies. Each is a complete 
packaged unit ready to install. 

In fact, our entire line of rigid hanger 
assemblies, overhead roller assemblies, 
vibration eliminators, as well as the func- 
tional spring hangers and constant support 
spring hangers are furnished as complete 
units .. . thereby saving engineering time 
and eliminating expensive cutting, thread- 
ing and assembling in the field. 

Our engineers, who have had years of 
experience, are available to both design 
and make recommendations for your 
hanger requirements. 


BLAW-KNOX COMPANY 
Power Piping and Sprinkler Division 
Pittsburgh 33, Pennsylvania 


velit aastticeniaiad 


Send for your copy of Bulletin No. 54 
to get complete information 


PIPE HANGERS 


Complete line of functional spring hangers * constant support 
spring hangers * rigid hanger assemblies * overhead roller 
assemblies * supports * vibration eliminators . . . plus complete 
prefabricated piping systems for all pressures and temperatures 








LITERATURE 





| Mills, Hammer Williams Helix-Seal 


hammer mills combine all the advan- 
tages of an efficient hammer mill with 
a closed-circuit screw type feed. In- 
cludes description and features in 
illustrated Brochure. 

261 *Williams Patent Crusher. 





Mills, Roller For grinding chemicals, 
pigments and a great variety of non- 
metallics and manufactured products, 
Raymond roller mills offer you an 
economy-proved method of produc- 
tion. Request Catalog 72. 

: *Raymond Div. 





Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop a 
complete technical description of agi- 
tation required for your process, 
quickly & easily. No. B-107. 

19¢ *Mixing Equipment Co. 





Mixers......Meet requirements for heavy- 


duty kneading & mixing. Feature air 
seal type stuffing boxes, new dumping 
mechanism, heavy-duty bearings, etc. 
Find complete ng ge in illus- 
trated Bulletin No 00. 

*J. H. Day Co. 


Features of Turbo RDC 
which makes it most useful commer- 
cial design in gravity flow counter- 
current extractors are: high volum- 
etric efficiency; high throughput ca- 
pacity ; lower power requirements. 
430A General American Trans. 








Data on turbine & slow speed 
heavy duty agitators ... for open & 
closed tanks. Covers operation & ap- 
plications of super-turbine & injection 
mixers, mixer data, mixer drive heads, 
etc. Bulletin No. 76. 
89a *International Engrg. 





Mixers, Dry Batch Efficient rotating 


drum-type machines for mixing vari- 
ous substances together into a homo- 
geneous and inseparable whole, every 
part of which presents the same 
analysis. Fully illustrated. 

430B Sturtevant Mill Co. 





| Mixers, Portable Use in industry re- 


duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, Rng specifications, 
etc. 28 p. . B-108. 

119a *Mixing Equipment Co. 





| Mixers, Portable Includes informa- 


tion on the numerous features and 
advantages, materials of construc- 
tion, sizes and specifications, portable- 
permanent mountings, etc., in illus- 
trated Bulletin 74-A. 
430C International Engrg. 





Mixers, Portable Illustrated, 16 p. 
covers company line: “H” series; “G” 
series; “S” series; variable speed; 
air driven; etc. Includes’ design 
service, engineering suggestions & 
accessories. Bulletin No. 520. 
30D Eastern Industries. 





Mixers, Side Entering Furnishes de- 
tailed information on features, typical 
applications, mechanical design, main- 
tenance, shaft seals, methods of in- 
stallation, etc. in completely illus- 
trated Catalog. B-104. 

*Mixing Equipment Co. 





Mixers, Side Entering The Type 
“NU” side entrance mixer is a brand 
new unique mixer design. It has no 
east parts and is of all welded con- 
struction, including the stuffing box. 
Illustrated Bulletin No. 72-A. 

*International Engrg. 





Mixers, Top Entering Makes avail- 
able pertinent information on _ top- 
entering mixers (propeller type)... 
for closed tanks, pressure & vacuum 

. . for open & loose-covered tanks. 
Data in Catalog B-103. 
119¢ *Mixing Equipment Co. 





Mixers, Top Entering Illustrated and 
detailed 32 p. Catalog includes ad- 
vantages, typical installations, mech- 
anical description, construction in- 
formation, dimensions and selection 
tables, etc. No. B-102. 
119d *Mixing Equipment Co. 





*See explanation on p. 406 
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SHH SHEE HHEHHHEHHEEHEEEEEEEEHHEEEEEEEEEEEESEEEHESEHESEEEEHEEEEEEEE EEE OEE EEEEEESEEEEES 


Now Latest Information on Viking Pumps! 


NEW CATALOGS 


General Purpose 
Pumps 


Heavy Duty Pumps 
Underwriter Pumps 
Jacketed Pumps 
Sanitary Pumps 
Oil Industry Pumps 
LP-Gas Pumps 


Hydraulic Pumps 


UOOoOoOoDoe ea 


Special Application 
Pumps 


VIKING PUMP COMPANY 


Cedar Falls, lowa 
See our catalog in SWEETS 


SOSH HHHHEHHEHEEHEEEHEEHEEEHEEHEEEHETEHEESEEEHEHEEEEEESESEHESHEEHHEH HEHEHE HEEHEHEE 


Just check the catalogs you want. 
Attach to your letterhead and mail. 


SPSS SEES SHEESH ESHEETS EEE EEEEEEEEEEE EEE EEE SESH EEE EHEHEEHE ESE EE EEEEE 





industrial 
propellers 


MIXING 
f, PUMPING 
OF AREATING 

Neihe Wan ke 


Send for free Technical Bulletin IP 


(olumbian 


BRONZE CORP. 
Freeport, L.. 1, N. Y 


Standard for Half a Century 





THE 
pal Quick Way 
° 


ACCURATE 
VISCOSITY 


DETERMINATIONS 














Yes, the new Brookfield booklet 

Ls shown above contains 20 pages 
packed full of the latest “how- 
to-do-it” information. It could only 
have been prepared by the world’s 
leading manufacturer of viscometers 
after 15 years of specialized work on 
all sorts of rheological problems. Send 
for your free copy today. Write Dept. C. 


SYNCHRO-LECTRIC 


VISCOMETER 


« + » you make determinations directly in centi- 
poises. Just flip on switch and read the dial, It's 
as easy as taking temperature readings. Availa- 
bility of single and multi-speed models, and 
special accessories, enables accurate work with 
both Newtonian and non-Newtonian materials. 
Effective range: 1 to 32,000,000 CPS, 


Brookfield Engineering Laboratories, Inc. 
250 Cushing Street, Stoughton, Mass. 
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ionXchange 





DE-IONIZER 
ON WHEELS 


With this new unit, you can do your de- 
ionizing wherever you want to, because 
the “wagon” is completely self-contained 
and fully portable. We have made a number 
of similar arrangements for various specific 
purposes (such as the recovery of chromic 
acid from each of a string of plating tanks) 
but this is a general-purpose unit, primarily 
for the demineralization of water, but 
adaptable to other uses as well. It is 
available in either Two-Bed or Mixed 
Bed models. 


PROVIDES DE-IONIZED WATER 
WHERE AND WHEN YOU WANT IT 


Operation is simple. You pull the unit 
right up to the most convenient location, 
hook up inlet and outlet hoses or pipes, 
run the process as long as needed, dis- 
connect the unit, and haul it away to the 
next job. Regeneration is accomplished 
at some central point where a drain is 
handy and regenerant can be stored. I/ 
something like this bas a place in your plant, 
please write for further details. 





ILLINOIS WATER TREATMENT CO. 


ionXchange 


ROCKFORD, 
ILLINOIS 


NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, WN. Y. 
CANADIAN DIST. PUMPS & SOFTENERS, LTD. LONDON, ONT. 


| 
| 
| 
| 
| 
| 
Pn, 844 CEDAR ST. 
| 
I 
| 
I 
l 
I 


431 





LITERATURE... 





Mullers Contains valuable informa- 
tion concerning company’s line of 
Cincinnati mullers (24” diameter & 
12” diameter)—general specifications, 
numerous features, suggested uses, 
ete. Illustrated Bulletin 5. 
432A International Engrg. 





Presses, Filter Presents new Catalog 
& Specification Book. Helps to im- 
prove your understanding of a vital 
process ... aids in the selection of 
the proper equipment for your specific 

filtration requirements. 

293 *D. R. Sperry & Co. 








Process Equipment...... New reference 
covers the complete line of Buflovak 
equipment for processing food prod- 
ucts, pharmaceuticals, chemicals and 
for by-product recovery. Details in 
illustrated Catalog No. 363. 
432B Buflovak Equipment Div. 





Reactors, Glassed Steel. .12 p. in- 
cludes full specifications, data on 
working capacities, all design features 
and available accessories for these 
popular 50- to 2000-gallon reactors. 
Bulletin No. 920. 
448a *Pfaudler Co. 





Reclamation Systems......Denver recla- 
mation systems take dollars out of 
your wastes—if you have valuable 
materials in your wastes, these sys- 
tems can make recovery profitable. 
Catalogs & Brochures on request. 
TL415 *Denver Equipment Co. 





Rolls, Crushing Built in numerous 
sizes and in three types balanced 
rolls; plain balanced rolls; labora- 
tory rolls. Furnishes detailed Bul- 
letin covering description, uses, ap- 
proximate roll capacities, etc. 
432C Sturtevant Mill Co. 








Screens, Vibrating Offers valuable 
information concerning Moto-Vibro- 
screens .. . for screening to any 
fineness from 4” down to 50 or 60 
mesh. Covers features & operation in 
illustrated Bulletin 977 
432D Sturtevant Mill Co. 





- - + for Catalyst Recovery in 
Separating & Sizing Machinery 


Leading Oil Refineries throughout the World é; 
you process granular materials 
must be uniform in length, width, or 
thickness, Hart-Carter sizing ma- 
Ducon Type SDC Cyclones chinery may be what you need. De- 
° 2 tails in Folders CPG-2 and L-1. 
are specifically designed for high R421 *Hart-Carter Co. 


efficiency operation in petroleum refining Strainers Describes high & low pres- 
° sure strainers for oil, water, steam 
processes such as: & chemicals. Contains 16 p. of dimen- 
sion & sizing charts, sectional draw- 
ings & informative data on 15 types. 
i 4 : Request Bulletin No. 9-S 
Fluid Bed Catalytic Cracking 432E Schutte & Koerting Co. 


Thermofor Catalytic Cracking i 
° Wire Cloth 84 p. Catalog describes 
Elutriator Towers company’s facilities for fabricating 
° ‘ wire cloth parts. Includes wire cloth 
Fluid Coking parts for screening, filtering & special 
uses. Also helpful metallurgical in- 


Fluid Hydroforming formation. 
338 *Cambridge Wire Cloth Co. 


Catalyst Disposal and Conveying 
Wire Cloth...... Newark metallic filter 


All Fluid Solid Operations cloth is available in a variety of 
weaves in all malleable metals, and 
is adaptable to practically all types 
of filters. Offers complete details in 

request company’s new Catalog E 

407 *Newark Wire Cloth Co. 

















Canadian Branch: THE DUCON COMPANY of CANADA, Ltd. 
275 James Street North, HAMILTON, ONTARIO 


Pumps, Blowers, 
Compressors 


COMPANY Blowers, Centrifugal Rugged cas- 


. . i s s P. arfec balance 3 
147 EAST SECOND STREET, MINEOLA, N.Y. - Sales Representatives in Principal Cities Reel saetod. ‘riiionie 
seated bearings are design features 
Designers and Manufacturers of Dust Control Equipment Exclusively ont ge war mae caged insure long 
vice. e No. 05 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES eailisain eee oe 


st 
cont: 














*See explanation on p. 406 
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Compressors, Carbon Piston Quality 
leader in compressors, pumps & rock | 
drills for construction, mining, pe- 
troleum & general industry features 
the dependable CRX carbon piston 
compressor. Bulletin CRC-10. 
272a *Gardner-Denver Co. 





Compressors, Centrifugal Extremely 
simple in design and _ construction 
. . . Serving in processes requiring 
the handling and compression of 
large quantities of air or gas. Cov- | 
ers details and specifications. | 
44a *Elliott Co. 





Compressors, Centrifugal a 
complete line of centrifugals for gas 
compression and refrigeration—up to | 
10,000 horsepower in a single unit. 
Details in “Centrifugal Compressors 
for Industry.” 

41 *Carrier Corp. 





Exhausters, Rubber-Lined “Buffalo” | 
rubber-lined exhausters last from 3 to 
12 times longer than ordinary metal 
fans handling fumes containing cor- 
rosive materials. Furnishes details in 
Bulletin No. 2424-F. 

*Buffalo Forge Co. 





‘Pump _ liquids—gases—slur- 
without corrosion or con- 
tamination. Wavelike motion of steel 
fingers forces material through tub- 
ing. Makes available a descriptive 
Catalog containing full details. | 
*Sigmamotor, Inc. 





Combining motor & pump in 
a single unit, Chempump is the most 
significant advance in pump design 
in half a century. Hard-to-handle 
fluids can’t leak or become contami- 
nated. 16 p. Bulletin No. 1010. | 
79 *Chempump Corp. | 





Pumps Worthite product line offers 
solution for pumping problems which 
involve corrosive fluids. For complete 
information on these rugged units, 
company makes available upon re- 
quest Bulletin W-350-B16. 

*Worthington Corp. 





Series H. Durcopumps de- 
signed to solve your tough pumping 
problems, & to meet your own special 
requirements. Built for high heads & 
low capacities, as well as routine 
transfer services. Bulletin P/8. 

*Duriron Co. 





Designed to provide industry 
with a serviceable pump at lower cost 
... “Powr-Pac” embraces the direct 
flow fluid-end principle & all well- 
known Aldrich construction features. 
Request Data No. 63. 
433A Aldrich Pump Co. 





Pumps, Acid On most difficult pump- 
ing jobs . . . dependable, highly effi- 
cient pumps deliver continuous, 
trouble-free performance on ’round- 
the-clock schedules wherever they are 
installed. Full details. 

76 *A. R. Wilfley & Sons. 





Pumps, Centrifugal Describes new 
line of centrifugal pumps designed 
especially for handling corrosive 
liquids and slurries. Complete infor- 
mation, including performance data, 
found in Bulletin No. 725.4. 

399 *Goulds Pumps. 





Pumps, Centrifugal Furnishes infor- 
mation on a new line of corrosion- 
resistant plastic centrifugal pumps. 
Includes details on special features, 
capacities, dimensions, applications, 
ete. Fully illustrated. 
433B Protective Plastics. 





Pumps, Centrifugal......New, virtually 
leakproof seal used on Impervite 
pumps is self-cooled & easily acces- | 
sible. In addition, entire pump line 
has been redesigned to increase effi- | 
ciency. Furnishes catalog. 
318b *Falls Industries. 





*See explanation on p. 406 


—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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NATURAL GASOLINE 


In all types of processing plants GLITSCH equipment 
allows greatest design latitude in tray size, process 
layout, type of flow, type and shape of downcomer, 
weirs, and size and shape bubble caps as well as suit- 
able corrosion resistant material. Use of GLITSCH 
“Truss-Type” lightweight trays and bubble caps has 
produced such outstanding reductions in “off-stream” 
time that entire investments have been repaid quickly. 
GLITSCH sales engineers are located in principal 


chemical processing areas. 


This is the GLITSCH ‘’Truss- 
Type” mechanical structure 
which allows complete free- 
dom of design for your 
process requirements. 


Dies are available for hun- 
dreds of different bubble 
cap and riser assemblies. 


SA VINGS are effected in design, fabrication, 


installation and maximum “on-stream” performance. 


WRITE or CALL for 
TECHNICAL BULLETIN 


YF EL 


FRITZ W. GLITSCH & SONS, INC. 


P. O. Box 6227 
DALLAS 2, TEXAS 


GLITSCH sales oti, 


are located at 

New York e@ Chicago 
Cleveland e Houston 
Tulsa @ Los Angeles 





Here’s how to get LITERATURE .. . 


QUICK STARTS 
Pumps: qerisen Stoisizicdlon cae” and 
and POSITIVE STOPS Speration, rotary seal, stuffing box, 





eS motors, etc. Includes both the single- 

ie eS : . stage and multi-stage models. Request 
: Bulletin No. 110. 

: ; 434A Eastern Industries. 





Pumps, Centrifugal Original mam. 
facturer of elf-priming centrifu, 
pump offers data on new T: vm @ 
a | under positive or 

tive suction lift conditions as re- 
- rn Request Bulletin G-1. 
*LaBour Co. 


ra agama Built in most used 

. . to 3500 gpm, heads up to 

550 ft; “handle liquids in most com- 

mon temperature range .. up to 

550F; in wide choice of materials ; 
etc. Bulletin on 52B7638. 

55 Allis-Chalmers Mfg. Co. 


Pumps, Chemical Specifically engi- 
neered for handling acids & other 
corrosive chemicals. Full informa- 
tion including performance charts, 
selection table, dimensions & specifi- 
cations in Bulletin 54-1-640. 
434B Byron Jackson Co. 














Pumps, High Vacuum Mechanical 
booster pumps (Model KMB) are the 
most advanced design of mechanical 
high vacuum pumps for modern high 
vacuum processes, Offers = details 
in illustrated Catalog No. 40 
434C Kinney Mig. Div. 





New HILLS-McCANNA Pumps, Piston-Diaphragm 

trolled-volume pumping q 
alR ACTUATED Flow-charts, typical applications, de- 
scription & specifications of models 
“i no! Mel nr age? gg & constructions, 

n Bulletin No. é 
2 ee and - 239 *Lapp Insulator Co. 

o 

a a ro po rti onin g Pumps, Proportioning Company an- 


oe their ain, wits eal 
tioning pum el - oil 

. Pu mps more pump for less money. Furnishes 
valuable data covering prices, capac- 
ities, and specifications. 

103 *Proportioneers, Inc. 








bi Pumps, Slurry Slurry pumps handle 
? extremely thick slurries with high 
specific gone gl tag ot op- 
‘ : - . : >? erating e wit ttle or no mainte- 

Have you a problem involving continuous metering of small volume flows? canon” Gavete tiaras and ienetien 


T ills- i i data in Bulletin 181. 
he new Hills-McCanna air actuated pumps can solve these problems in sae Morris Mach. Wks. 
many cases where conventional pumps are not satisfactory . . . because they 

Pumps, Vacuum In hundreds of ma- 


have an air cylinder drive. With them you can start fast and accurately and jor vacuum processing »evstems. oa 
. ° . pumps create low absolute pressures 
stop immediately — at high or low speeds. fast and efficiently, ye prod quick 
“TTp” : es ie recovery spe or ag uction 

In the photo above a “UP” type pump is used as a “pickle pump cnten, Pinte on eadtetia’ 


adding just the right amount of brine to pickle jars. Other uses range from 125 *iKinney ‘te. Div. 
the injection of petroleum additives to putting ink in fountain pens. In all Pumps, Vertical Company’s line of 
these services, the “UP” is dependable and accurate and may be used with handling chemical solutions, efficiently 
a wide variety of controls. reson industries. Brovides: “auaiie tn 

Hills-McCanna air actuated pumps are available in capacities of 0.1 gph. Ly gpl iad *Taber Pump Co. 
to 200 gph., with adjustable stroke lengths for positive volume control . . . 
all are built to the same high engineering standards as Hills-McCanna 
electrically driven pumps. Services, Processes, Misc. 

Write for Bulletin UP-55 — HILLS-McCANNA CO., 2341 W. Nelson St., 


Chicago 18, Illinois. 

















es ee ‘a Asreninase of 
exaco partial oxidation process, Fos- 
DESIGN DETAILS ter Wheeler improved liquid nitrogen 


e External, interchangeable check valves © Interchangeable barrel and housing } tel goo & rapes: Bye < 


sas : 4 ; 16 Bulletin No. 0-54-1. 
e Unitized construction, common base « Positive stroke adjustment ,P- Bulletin No. 0-54-1, ae 
@ Trouble-free operation 





Apparel, Industrial Describes 2 new 
styles of MSA decontamination safety 
suits—MSA chemical type (of flexi- 


ee Sa ble butyl-fairprene material) and 
MSA acid type (of neoprene-fairprene 

: a fabric)—in Bulletin 1301-2. 
434D Mine Safety Appliances Co. 
Apparel, Indastrial New, fully illus- 


: ; . trated 1955 Worklon catalog covers 
melening and proportioning pumps pe Ey at aay Re a py a 
pe Dynel) . . . engineered for 

Also Mar vufacturers of: durability 12 a re 


SAUNDERS TYPE DIAPHRAGM VALVES 434E Worklon, Inc. 
FORCE FEED LUBRICATORS ° MAGNESIUM SAND ALLOY CASTINGS *See explanation on p. 406 
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Filter Aids Chemically inert, steril- 
ized in processing & suitable for fil- 
tering all types of liquids from acids 
to zein. Used in processing many 

products. Technical Bulletins cover 
Dicalite filtration. 
*Dicalite Div. 





Filters, Millipo 46 p. fully illus- 
trated Bulletin includes sections on: 
the nature & properties ; directions for 
use in microbiological procedures ; 
selected microbiological applications 
reported ; etc. 
435A Millipore Filter Corp. 


Performance data on 
porous filter media, infor- 
mation on complete filter units using 
this newly-developed fluoro-carbon 
material, are contained in a new refer- 
ence, Bulletin T-115. 
435B Porous Plastic Filter Co. 








Fire Protection, Foam An illustrated 
booklet, “Foam Fire Protection,” 
covers data on advantages of foam. 
Tested on petroleum or polar-solvents 
fires. Checked as to extinguishment 
time, foam volume, sealability. 

68 *National Foam System. 





Fire Protection Systems Automatic 
fog system protects you around the 
clock, sounding alarms & putting wa- 
ter to work instantly wherever & 
whenever needed. “Fire Can Destroy 
Your Business” upon veuaet 

Blaw-Knox Co. 





Flotation Units Furnishes informa- 
tive literature on the Aeroflotor—a 
new flotation unit. Discusses the 
principles behind the design of the 
uhit, its operation and its special fea- 
tures. Bulletin WC-119. 
435C Graver Water Conditioning. 


Laboratory Equipment New edition 
of manual, “Laboratory Glass Blow- 
ing with Pyrex Brand Glasses,” offers 
information on working characteris- 
tics of Pyrex brand & Vycor brand 
glasses. Illustrated, 20 p. 
435D Corning Glass Wks. 








Pipe Lines for Petroleum Transportation 
Describes in general terms, a 
typical pipe line system, the varia- 
bles to be measured, and some of the 
problems of pipe line control. Request 

= - Bulletin PL-1. 
Minneapolis-Honeywell. 





Plants, Chemical Expands plant with 
a minimum of interference to opera- 
tions—features outstanding record of 
maintaining operating efficiency dur- 
ing construction period. Request new 
chemical Brochure 101. 

*Kaiser Engrs. 


Plants, Packaged Packaged plants 
save time, money. “Pfaudler Services 
for Unit or Complete Process Opera- 
tion” tells exactly what you get, and 
what company must know in order to 
tackle your problem. 
448e *Pfaudler Co. 








Plants, Pilot Company announces 
the availability upon request of a 
Bulletin describing typical continuous 
test plant layout ... with additional 
information on Denver continuous 
Pena plant equipment. 

435-F Denver Equipment Co. 


Safety Equipment 1955 issue of 
“Everything in Safety”—130 p. cata- 
log of personal protective equipment 
& industrial safety devices—covers 
respiratory devices, eye E oo anann 
hats, gloves, carboy pump: 

Geneest Relentine Sicute. 


Safety Equipment Describes the full 
e of industrial safety equipment 
& safety gratings. Shows the various 
types of grating, platforms, ramps, 
ladders, flooring, , ee dock 

po etc. Catalog No. BC-1. 
43 Bustin Firm-Grip Grating. 


Safety Heads ae be used as either 
primary or secondary relief devices, 
and either upstream or downstream 
from a relief valve, as varying condi- 
tions may require. gird complete 
— Safety Head C 

Black, Sivuils % Bryson. 














*See explanation on p. 406 
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CONDUCTIVITY CELLS FOR 
EVERY APPLICATION 


Positive measurement and control 

at any point in a process starts with the 
proper conductivity cell. Temperature 
range, pressure, nature of solution and 
operational range of process all enter 
into the proper selection of 

the conductivity cell. 

Industrial Instruments manufactures a 
complete line of conductivity cells 





with models for every application. 

A wide selection of materials, 
mechanical designs, and cell constants 
make it possible for our engineers 

to recommend the cell that will do 

the job best. In addition to cells, 
Industrial Instruments manufactures 
a complete line of sample coolers, 














measuring and control instruments. 
For processes involving temperature 
fluctuations, automatic ; 
temperature compensation is available 
in the conductivity cells. 


WRITE FOR— 


Catalog No. 20 which lists complete 
line of conductivity measuring and 
control equipment. . . . 


Industrial Instruments: 


89 COMMERCE ROAD, CEDAR GROVE, N. J. 





Index to Advertisers 


Month after month you’ll find industry’s most pro- 


gressive firms among our ad pages. Use this index to keep in 


touch with what they're offering that'll help you in your job. 


Abbe Engineering Co. ......... 


Acme Welding Div. of the 
United Tool & Die Co...... 


Admiral Tool & Mfg. Co., Inc.. . 
Rem CM 5 ees 


314 


Air Preheater Corp. .......... 
et ee PS ok 


Air Reduction Co., 
Pure Carbonic Co. Div... . 356-3 


Aldrich Pump Co. ........... 
Allen-Bradley Co. ............ 


Allied Chemical & Dye Corp. 
Baker-Adamson Fine Chemicals 
General Chemical Div. ..... 
General Chemical Div. ..... 
Niteoge S08 2 Sk 
Solvay Process Div 


Allis-Chalmers Mfg. Co. 
General Machinery Div. 
52, 55, 67, 263, 303 
Alloy Fabricators Div. of Conti- 
nental Copper & Steel Indus- 
ee oe 


Alloy Steel Corp. ............ 


343 
269 
Aluminum Co. of America... .. 295 
Alvey Convevor Mfg. Co 

Amercoat Corp. 

American Blower Corp. . 


American Brass Co., The 
(Anaconda) 
American Metal Hose Branch 


ACF Industries, Inc. 
Veen aiiist. oo. $5h Hi. 


American Chain & Cable 
Helicoid Gage Div 


American Cvanamid Co..... 
American Hard Rubber Co... .. 


American Locomotive Co. 
Alco Products Div 


American Machine & Metals, Inc. 
Tolhurst Centrifugals Div.... 308 
US. Ge Taek cea 266 


American Optical Co 


American Wheelabrator & 


Equipment Corp. ........-.. 
Ampco Metals, Inc 


436 


Antara Chemicals & Sales Div. 
of General Aniline & Film 
EOD ET EE ee AO Se ee 129 
Appleton Electric Co.......... 207 


Armco Steel Corp. ........... 39 


Avondale Marine Ways, Inc. 
Avoncraft Div. 


Babcock & Wilson Co. The 

Tubular Products Div. 

inne, x. PPT ee 
ee 
Bailey Dacter OO; 5... 2.25... 
Baker & Adamson Products, Gen- 

eral Chemical Div., Allied 

Chemical & Dye Corp 
Beckman Instruments, Inc. 

eee ; 
Bemis Bro. Bag Co 
Bethlehem Steel Co. 

Forged Products Div......... 38 
B. I. F. Industries, Inc. 

Proportioneers, Inc, ........ 
Bin-Dicator Co., The 
Bird Machine Co. .......... 6, 
Black, Sivalls & Bryson, Inc. 

Safety Head Div 
Blaw-Knox Co. 

Buflovak Div. 

Power Piping & Sprinkler 

PS ag Sk eee 296, 

ee ee 
Boardman Co., The 
I ne es 5 6 he 
Bridgeport Brass Co. ......... 
Brighton Copper Works, Inc... .. 
Brookfield Engineering Labs, Inc. 431 
Brown & Root, Inc 115 
Buffalo Forge Co. ........... 350 
Buffalo Meter Co. ........... 
Buffalo Pumps, Inc. .......... 420 


Cambridge Wire Cloth Co., The. 338 
Camco Products, Inc. ......... 413 
Carboline Co. 340 

95 
Carlson Inc., G. O 334 
Carpenter Steel Co. 

Alloy Tube Div. ........... 364 
eo a ere 41 
Cash-Standard 155 
Celanese Corp. of America.... 62 
Century Electric Co. ......... 94 
Chapman Valve Mfg. Co., The. 297 
Chase Brass & Copper Co...... 
Chemical Construction Corp. A 

Unit of American Cyanamid. . 
Chemical Corp. The 
Chemical & Power Products, Inc. 
Chempump Corp. ........... 
Chemsteel Construction Co., 

Inc. 

Chicago Bridge & Iron Co 
Cleveland Wire Cloth & Mfg. 

Co, 

Cee OM, nw ik cnn ewes 
Cole Mfg. Co.. R. D 

Colton Co. Arthur 

Columbian Bronze Corp. ...... 431 
Combustion Engineering, Inc. 

6 an ara eee 
Continental Can Co........... 
Continental Copper & Steel 

Industries, Inc. 

Alloy Fabricators Div. ...... 
Control Engineering Corp. .... 
Cooper Alloy Corp. .......... 
Cooper-Bessemer Corp., The... 3 
Coppus Engineering Corp. .... 
Corning Glass Works 
Cowles Chemical Co.......... 378b 
SD a eae ee 241, 309 
Crane Packing Co. .......... 341 
Crouse Hinds Co............... 
Crucible Steel Co. of America 

Stainless Steel Div. ......... 
Cuno Engineering Co. ....... 


310 
354 


343 


Darnell Corp., Ltd. ........... 428 
Davenport Machine & Foundry 

OS oo RE: Oe ORE a ee 423 
Davis Engineering Corp. ...... 427 
Davis Regulator Co. .......... 425 
Ry Pala as Sadness vines 328 





Sales Representatives 


Los Angeles 17 





W. D. Lanier, 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 

W. D. Boyd, 350 Park Square Bidg., Hubbard 2-7160 

Chicage 13........ D. Gridley, J. M. Rodger, Jr., 520 N. Michigan Ave., Mohawk 4-5800 
CEN CS: s chn ww bins 0it Siac Wee a ERE L. J. Biel, 1510 Hanna Bidg., Superior 1-7000 
James Cash, First National Bank Blidg., Prospect 7-5064 
EE Pa ee eee Serre L. J. Biel, 856 Penobscot Bidg., Woodward 2-1793 
Jos. H. Allen, 1111 Wilshire Bivd., Madison 6-4323 
a R. G. Frederick, J. E. Tuohig, 330 West 42 St., LOngacre 4-3000 
Philadelphia 3. .E. M. Schellenger, Architects Bidg., 17th & Sansom Sts., Rittenhouse 6-0670 
Peer eer oe G. S. Ryan, 719 Oliver Bidg., ATiantic 1-4707 
John W. Otterson, 69 Post St., Douglas 2-4600 

Se Ce ss ea Wade sce J. M. Rodger, Jr., 3615 Olive St., Continental Bidg., Lucas 4867 
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DESIGNED FOR VERTICALLY FIRED PETROLEUM HEATERS 


; 


NATIONAL AIROIL 


VERTICAL 


Oil-Gas Tandem 
Combustion Units 


many more hours on stream, without forced shutdown 


Exclusively for vertical firing, National Airoil VERTICAL C-P Tandem 
Block Units retain all the features of our regular’ well-known Tandem Units 
. .. plus: special pre-cast refractory shapes for easier installation and main- 
tenance; secondary air louvres for positive control of flame pattern; and an 
all steel duplex detaching gear which enables swift, easy, oil burner removal. 


VERTICAL C-P Tandem Units hold air in the combustion zone until fuel 
and heated air are thoroughly mixed. This means that ignition takes place in 
a hot zoné; the result: high fuel economy through more rapid combustion 
with a minimum of excess air. NATIONAL AIROIL’s patented Tandem 
Combustion Blocks allow secondary air to be easily and accurately con- 
trolled. By adjusting air control louvres, flame can be shaped to radiate heat 
uniformly without tube impingement. 

ALL VERTICAL Tandem Units are fired with NATIONAL AIROIL Com- 
bination Oil and Gas Burners . . . have a high turn down ratio with steady 
flames . . . maintain high flame temperatures using either fuel oil or gas. 
With the C-P TANDEM UNIT’s clean flame, a cold furnace can be brought 
to full capacity in a shorter time. 

“Many, many more hours on stream, without forced shutdown” . . . yes, 
YOU will realize high profits from YOUR heaters when National Airoil 
C-P VERTICAL Tandem Units are specified. Our new folder 498 is yours 
for the asking. 


NATIONAL AIROIL BURNER CO., INC. 


Kee £5 CHEMICAL-PETROLEUM DIVISION 
j sm 1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Vanet/ * Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


Graver Tank & Mfg. Co., Inc... 30| INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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‘new airoviber moves bulk — 


materials, quickly, quietly, 
and effectively... 


AiroViber simple design provides 
dependable, trouble-free vibration 


This new method of external vibra- 
tion can be used to good advantage in 
loading, unloading, moving, packag- 
ing, processing, grading or separating 
bulk materials. 

The AiroViber is able to deliver effec- 
tive and dependable vibration with 
only one moving part, a heavy steel 
ball running on a circular track. The 
pounding usually associated with the 
ordinary types of vibration has been 
eliminated with the special noise 
lessening design, exclusive with 
AiroViber. 


Simplified Design: AiroViber’s 
one moving part is a steel ball. An air 
jet blows it at high speed around a 
ground and hardened steel track in 
the housing. The weight of the ball 
develops a strong centrifugal force, 
which the vibrator transmits through 
its mounting into the object to be 
vibrated. It will start and operate un- 
der any condition and performs at 
high or low temperatures. AiroViber 
is not affected by humidity. 


Trouble- Free Operation: The 
AiroViber is almost fool proof in 
operation. Because it has no close fit- 
ting parts to lubricate or adjust, it 
will start every time you open the air 
valve. You can install it in hard to 
get at locations with full confidence 


438 


that it will operate without lubrica- 
tion or maintenance for a long time. 


No Installation Problems: 
AiroViber is easy to install. It does 
not need any special line oilers or air 
filters. Merely hook up an air hose 
large enough to deliver the air speci- 
fied for the unit you select. 


ipo 


ns 
mn 
e. 
4 


K & 


AiroViber rotary vibration breaks up arching 
and jamming in bins, hoppers, chutes, feeders, 
and other places where bulk materials hang up. 
It is also recommended for vibrating tables or 
platforms, sorting and many other applications. 


AiroViber is a product of the Viber 
Company, leader in the field of vibra- 
tion. For further information, write: 
Viber Company, 726 South Flower 
St., Burbank, Calif. CE72 
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HERE’S WHAT WILLSON 


SUPER-TOUGH 


HATS HAVE THAT.NO OTHER 
SAFETY HAT HAS! 


It takes more than a strong, 

tough hat shell to provide 

full head protection—both 
external and internal! Only 
Willson Super-Tough® Hats and 
Caps give you that extra pro- | 


tection! Super-Tough® hat cut away to show 


: how the patented head gear fully 
And that extra protection and éiadiid a. oak ” 


wearer comfort is possible be- 

cause of this unique, patented 

geodetic crown strap and pneu- & 
matic head band, developed by 

Cornell Aeronautical Laboratory, 

Inc. 


Get the complete story on this 
new, revolutionary, scientific ad- 
vance in head protection. Write Geodetic crown strap pro- 


for this new manual and catalog vides stable support in 
all directions with no concentra- 


on head protection. tion of load in tie string on top 
of the head. 


Patented pneumatic cush- 
ioned, all plastic head 


band providing scientific ‘‘metered air’’ 


shock absorption. 


More Than 300 Safety Products OD Carry This Famous Trademark 


Leaders in Research and Development of Safety Equipment Since 1870 


WILLSON PRODUCTS, INC., 106 THORN ST., READING, PA. 
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Aw-w-w, Clarence! You say the 
swee-ee-est things 





Yep! We’ve been asking reader opinions again. This time, we quizzed 
a thousand subscribers about CE’s Annual Inventory Issue. 


Most of ’em liked it, many made valuable suggestions for improving 
the next edition. We got a few brickbats, a whole fistful of bou- 
quets. But Clarence topped them all. My! How that man did carry 
on 


“Liked everything about your Inventory Issue,” he wrote. “The 
brand-new idea, the completeness of content, the convenient 
arrangement of sections, the way you made it easy to get more data 
. .. Material was wholly practical, ads informative. Wonderful job 
all around!” 


Okay, okay! We’re not trying to bust an arm patting ourselves on 
the back. We know the purpose of these surveys is to get editorial 
guidance from our readers. But can we help it if one goes a little 
bit overboard. After all, if you were an editor, wouldn’t you just 
love a guy like this? 


Ah, that Clarence! 


ANNUAL INVENTORY ISSUE 


ABD Cit) 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, WN. Y. 
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Three Neptune Meters 
Boost Production 2007 


Less than half a minute of a man’s time is required to 
measure three ingredients . . . corn syrup, liquid sugar, 
and water . .. into each batch of Nalley’s table syrup. 
The operator simply pushes buttons on the Neptune Auto- 
Stop meters to set the pounds required by the formula, 
and opens the valves. The Auto-Stops shut off automati- 
cally . . . accurately . . . leaving the operator free to 
devote full attention to other details. 

One man now produces more than three times as much 
as formerly was produced by five men handling bulk 
sugar and barreled corn syrup. 

Ask for helpful This Auto-Stop batching meter is 
, only one of many models and sizes 

Meter Selection Book of Neptune meters . . . ranging from 
meters with simple counters to elec- 

tric switch adaptations and remote 

control systems . . . now handling 

more than 150 different industrial 

liquids. Sizes from 25 to 1000 gpm. 

Bronze construction. Telephone or 

write nearest branch for full details. 


NEPTUNE METER COMPANY 
50 West 50th Street, New York 20, N. Y. 


Branches in: 

ATLANTA ® BOSTON ® CHICAGO ® DALLAS © DENVER 
NO. KANSAS CITY, MO. @ LOS ANGELES @ LOUISVILLE 
PORTLAND, ORE. © SAN FRANCISCO 

















In Canada: NEPTUNE METERS LTD., TORONTO 14, ONTARIO 








Editorial Reprints .. . 


@ Processes and Costs 


1 Chemical Engineering’s Flowsheets 
Vives —150 process flowsheets ($2). 
Impeller, 2 Cost Estimation I—38 articles, 


Pick your ROTOR | ‘i: 3 cat nos HID ate 
by what you PUMP 


48 pp. Apr. ‘52-Feb. ‘53 ($1). 
48 Cost Estimation III—17 articles, 
80 pp. 3/53—5/54 ($1.25). 
52 Heat Exchanger Design—Lucid in- 
struction & help, 40 pp. (75¢). 
56 Cost Index—Subject index to 351 
cost estimating articles (50¢). 








@ Feature Reports 


4 Fluid Flow—15 authoritative ar- 
ticles ($1). 

17 Sublimation—Review of a little- 
known unit operation (50¢). 

21 Pumps—How to select chemical 





pumps (50¢). 
“ Five Impeller, Double 22 Process Instrumentation — 48-p. 
x Helical Rotor report and 16-p. chart ($1). 


25 Size Reduction—Covers crushing, 
grinding and pulverizing (50¢). 

26 Petrochemical Processes—Data on 
23 major processes (50¢). 

28 Solids Feeders—How to lick feed- 















Five ing difficulties (50¢). 

Impeller, 33 Fluidized Solids—Timely survey of 

Single fluidization know-how (50¢). 
Helical 34 Heat Technology — Heat produc- 
Rotor tion, transport and transfer ($1). 
36 Strain Gages—How to use for con- 
trolling process variables (50¢). 
37 Entrainment Separation — Equip- 

While every Kinney Heliquad ment and performance (50¢). 
f ‘i 40 Process Piping—Roundup of pip- 

Rotary Pump has wide-range versatility, Wage ing, vers, nme (75¢). 

¥ ae th onveyors levators—Solutions 
not every pumping panes requires the Seven a> but savin gretiines (500), 
same set of rotors. Kinney offers you four — ~ 47 ern this _univer- 

; tion, 48 pp. , 
basic rotor designs which can be engi- — 50 Lubrication — Of diet cae. 
to your own specific pumpin , ment, for plant engineers (50¢). 
sapere ce ne 53 Engineering With Models — Both 

requirements. The rotors vary in type _ scale and test models (50¢). 
from those used for hot oils and non- |° 54 ——— equip- 
viscous liquids at ordinary temperatures 55 lon Exchange—A i - re- 

‘ ° ° . markabie advances ° 

to those used for viscous liquids which Es 59 Phetuchemics! wae hat mn 
are semi-solids. The rotors are driven through timing gears and bearings Theory and applications (75¢). 


external to the pumping chamber. Each Kinney Heliquad Pump, regard- 


less of rotor design, provides efficient positive-displacement handling © Materials and Construction 


of even the most difficult materials. This design insures against friction 29 Protective Coatings—How to se- 
lect, use against corrosion ($1). 
and wear in the cylinder. 35 Industrial Plastics an Vee and 
: ere to 0¢). 
Kinney offices at Chicago (la Grange), Cleveland, Detroit, 38 Stoinless ee A _— 
, Phil Iphia, and corrosion data (75¢). 
Houston, Los Angeles, New Orleans, New York, P fadalp ia a 43 Hosteloys B.C, aa 
San Francisco are competently staffed to help you obtain the right rosion Forum reprint (75¢). 





58 16th Biennial Report—64 p. re- 
view of corrosion resistance 


($1). 


pump for your requirements. 





poo on--- - at @ CE Refresher Series 


I 
Ki bel ad EY MFG. DIVISION | 42 Visesmodynonsios Peinaipiee-—Firet 
E OMPANY installment of series (50¢). 
THE NEW YORK AIR BRAKE C "(f) 45 Compression & Expansion—(50¢). 
3551 WASHINGTON STREET * BOSTON 30+ MASS. 49 Chemical Equilibrium—(50¢). 
57 Homogeneous Kinetics—(50¢). 
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Attention NON-SUBSCRIBERS: 


Why Be Just Another Name on a Magazine 
Circulation List... When You Can Have Your Own 
Copy of CE for Less Than a PENNY A DAY? 


JUST A PENNY A DAY—yet today it could have 
brought you the personal use of all the information 
contained in this issue. Information so helpful, in 
fact, that many thousands of chemical engineers 
invite it into their homes every month. 


Just think . . . with your own copy of CHEMICAL 
ENGINEERING, there’s no waiting for each issue 
to reach you, no need to hurry it along. You can 
clip articles for your files . . . the entire issue is 
yours, as personal as your newspaper. 


Why Wait? Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 
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contained in this issue. information so helpful, in to reach you, no need to hurry it along. You can 
fact, that many thousands of chemical engineers clip articles for your files . . . the entire issue is 
invite it into their homes every month. yours, as personal as your newspaper. 


Why Wait? Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 





New Subscription Form: 
Domestic Rates only. For all others, see p.5 1 Year$3[_]; 2Years$4[_]; 3 Years $5[_] 
Product or service No. employees approx. 


TO SUBSCRIBE: 
1. How many years? <> 
2. About your company ————>> 


3. HOME mailing address 
if you prefer > 








Street: City: 
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Indicate quantities for each 
(See page 442) 
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P.S. Did you miss anything in 


this issue? Here's a list to help you make a quick check: 


sar Expenditure . How Equipment Costs Are 
170 Moving he 

New Look at Economies of 
Ana By S. C. a 


Norton 1 
Heat Transfer Performance 
Curves. By Irving os i 


How Much for Rubber 
Lined Vessels. By R. W. 
Lundeen & W. G. Clark 


191 

Vapor Compression Evap- 
oration. By B. Mano- 
witz, P. Richords & R. 


Horrigan 

CE Refresher 

Catalytic Vapor Phase Re- 
actions—Il1. By Thomas 
E. Corrigan 

Plant Notebook 

Cover Hinge Defeats Head- 

room Problem. By Robert 

J. Ford 2 

















Do You Really Want to Be 
an Engineer? By Donald 
B. K 212 


Corresion Forum 
Chemical Nickel —. 
0 


Tomorrow's Technology 
Hydrocarbon a 


Oils Deodorized .... 
Molecular Still 


ies 
Outlook for Textiles. 256 
Consumption Index. . 
Solvent 
Down 


READER SERVICE DEPARTMENT 


330 WEST 42nd ST. 
NEW YORK 36, N. Y. 


lowsheet 
Solvent Refining with Azeo- 
tropic Distillation. 4 


—4¢ POSTAGE WILL BE PAID BY— 
CHEMICAL ENGINEERING 
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See how easily the standard electric motor, standard gear reduction, 
standard electric brake combine into a drive that gives the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features . . . all in 
one compact unit. Nowhere else will you find power units that are 
so flexible, so easily adaptable, and in such a wide range of types 
and ratings. : 

Master power drives are available in thousands and thousands of 
ratings (Y% to 400 HP) .. . in open, enclosed, splash proof, fan cooled, 
explosion proof . . . horizontal or vertical . . . for rll phases, voltages 
and frequencies . . . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other special Sibierbs ... with 
5 types of gear reduction up to 430 to 1 ratio. . . with electric brakes 

. with fluid-drive . . . with mechanical or electronic variable speed 
units . . . and for every type of mounting . . . Master has them all and 


so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY ® DAYTON 1, OHIO 





standard units | 
easily combine into 
special purpose drives 





Corrosioneerin 


Quick facts about the services and equipment 


Cc Cc 
h | ou redu e fe] age} ties! or are| rocessin cost. 


Four New Bulletins 
Offer Corrosion Helps 





LAST WORD 


on reaction kettles 


Innermost secrets of “KE” 
and “X” Series glassed 
steel reactors are re- 
vealed in our new Bul- 
letin 920. 

Here you have com- 
plete specifications, 
data on working ca- 
pacities, all design fea- 
tures, and available 

Bulletin 920 accessories for these 
“.E' Series Re- popular 50- to 2000- 
actors”... 12 pp- gallon reactors. 


FROM 25c TO 1.00 


to store chemicals 


Low-cost storage is the 
battle cry of Bulletin 
918. It tells how you 
can store chemicals at 
an original investment 
as low as 20¢ per gal- 
lon, with new “Chem- 
stor’ glassed steel 
tanks. 

Provides full data on 
all sizes from 750 to 
35,000 gallons. / 


Bulletin 918 
“*Chemstor’ 
Tanks”... 2 PP- 


“WHAT'S WHAT”’ 
of auxiliary equipment 


Everybody talks about 
the big items like re- 
actors but it’s just as 
important to help you 
solve corrosion prob- 
lems in your auxili- 
ary processing equip- 
ment. 
Therefore, Bulletin 
921: “Pfaudler Glassed 
Steel Vacuum Re- 
ceivers, Crystallizing 
Bulletin 921 Dishes,Condensers, 
“Vacuum Receiv- Evaporating Pans.” A 
ers, etc.”’..-4 PP- complete data folder. 


WHY UTILITANK* 


never needs paint 


What’s a Utilitank? 
How come it costs so 
little? Why glassed 
steel? 
These and other 
questions are answered 
for you in Bulletin 916, 
giving ull data on 
Utilitanks — the amaz~ 
ing industrial storage 
tanks that won't rust Bulletin 916 
because they're glassed “Pfaudier Utili- 
inside and out. tanks” ...4 PPp- 


*trademark. 


News 


Pfaudler offers to 





MONOMER 


GLASSEO-STEEL 
POLYMERIZERS 





GLASSED-STEFL 
slow sown 
TANK 











PURIFICATION 


CATALYST, ADDITIVES, ETC. 


puRE MONOMER 
| sTORAGE 


rnc WATER 





oust 
COLLECTOR 


BAGGING — STORAGE 








Typical Pfaudler-supplied polyvinyl! 
chloride plant, based on process 








and capacity information supplied 
by customer or his consultant. 




















“Packaged Plants” Save Time, Money 


You face hundreds of decisions, when 
you set up a new process. Many of 
these, like selection of materials and 
operating components, can tie up 
your own busy engineering staff for 
long, valuable hours. 

To relieve you of this burden, 
Pfaudler offers the services of a large, 
fully staffed process engineering 
group. Its members work separately 
or, if you wish, ina close team oper- 
ation with your own staff. 

They assume full responsibility for 
the 5 steps listed below, delivering 
your entire plant as a single “pack- 
age.” And they follow through—su- 
pervising start-up, training your Op- 
erators and maintaining the equip- 
ment, if desired. 

1. Process Engineering. You get the 
advantage of the experience and ed- 
ucational background of an engi- 
neering group that has scored suc- 
cesses in a broad range of problems 
—and can apply this experience to 
your process. 

2. Selection of Materials. You get im- 
partial selection of construction ma- 
terials, because these engineers are 
entirely free to use glassed steel, 
stainless steel and all the practical 
alloys. 

3. Corrosioneering. Specializing in the 
study of new ways to combat cor- 
rosion, The Pfaudler Co. gives you 
the advantages of 71 years of build- 
ing corrosion-resistant equipment. 


Pfaudier 


4. Equipment Design. You get the 
money-saving advantages of such 
standard equipment as Pfaudler re- 
action kettles, heat exchangers, col- 
umns, tanks and other components. 
5. Fabrication and Delivery. You can 
depend on a sensible schedule of de- 
liveries, since everything, including 
auxiliary equipment, is coordinated 
by Pfaudler. 

A short pamphlet, “Pfaudler Serv- 
ices for Unit or Complete Process 
Operation,” tells exactly what you 
get, and what we must know to tackle 
your problem. It may save you thou- 
sands of dollars. Write for it today. 


Pfaudler packaged assembly, 
using monel and glassed steel, 
for making plastic intermediates, 


THE PFAUDLER CO., ROCHESTER 3, N.Y. 





